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562 xΞrΩorχ−ψcΞFoΩFtμΞFi|ti{FtΞvΞτSWFtopoτoγνc−τFtrνγγΞrFνψFzuψ´ XTFEuropeanoPhysicaloJournaloCRF2022RF
_XRFW 4.2 0

561
{Ξ−rcμFΩorFΞxotνcFΛΞc−ysFoΩFtμΞFpνγγsF≥osoψFνψtoF≥JJFovΞrτνψΞ{≥}FJJF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFνψFppFcoττνsνoψsF−tFJJFsqrt{s}FJJFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2022RFXVXXRFW

5.4 0

560
w≥sΞrv−tνoψFoΩFΞτΞctrowΞ−ρFproΛuctνoψFoΩFtwoFπΞtsFνψF−ssocν−tνoψFwνtμF−ψFνsoτ−tΞΛFpμotoψF−ψΛF
χνssνψγFtr−ψsvΞrsΞFχoχΞψtuχRF−ψΛFsΞ−rcμFΩorF−FpνγγsF≥osoψFΛΞc−yνψγFνψtoFνψvνsν≥τΞFp−rtνcτΞsF−tF
WY´ JJtΞxtF{|Ξ~}JJFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2022RF_XRFW

4.2 0

559
{Ξ−rcμFΩorFpνγγsF≥osoψsFΛΞc−yνψγFνψtoFψΞwFspνψSVForFspνψSWFp−rtνcτΞsFνψFΩourSτΞptoψFΩνψ−τFst−tΞsFwνtμF
tμΞFi|ti{FΛΞtΞctorFwνtμFWYaFΩ≥â��WFoΩFppFcoττνsνoψFΛ−t−F−tFJJFsqrt{s}FJJFeFWYF|Ξ~TFJournaloofoHigho
EnergyoPhysicsRF2022RFXVXXRFW

5.4 0

558 itτn−stYbF|μΞFvΞxtFoΞψΞr−tνoψFoΩFn−stF{νχuτ−tνoψFνψFi|ti{TFComputingoandoSoftwareoforoBigoScienceRF
2022RF]RFW 6 0

557
uΞ−surΞχΞψtFoΩFtμΞFΞψΞrγyFrΞspoψsΞFoΩFtμΞFi|ti{´ c−τorνχΞtΞrFtoFcμ−rγΞΛ´ pνoψsFΩroχFJJ‘^{pχF
}rνγμt−rrowFt−uF^{pχF}Nrνγμt−rrowFpνF^{pχF}ψuFØ{t−uF}OψuFØ{t−uF}JJFΞvΞψtsFνψFzuψ´ XFΛ−t−TFEuropeano
PhysicaloJournaloCRF2022RF_XRFW

4.2 0

556 |μΞFi|ti{FνψψΞrFΛΞtΞctorFtrνγγΞrFpΞrΩorχ−ψcΞFνψFppFcoττνsνoψsF−tFWY´ |Ξ~FΛurνψγFtpkFzuψFXTF
EuropeanoPhysicaloJournaloCRF2022RF_XRFW 4.2

555 lΞtΞrχνψ−tνoψFoΩFtμΞFp−rtoψFΛνstrν≥utνoψFΩuψctνoψsFoΩFtμΞFprotoψFusνψγFΛνvΞrsΞFi|ti{FΛ−t−FΩroχFppF
coττνsνoψsF−tFJJsqrt{s}FeF^JJRF_F−ψΛFWY´ |Ξ~TFEuropeanoPhysicaloJournaloCRF2022RF_XRFW 4.2 1

554
{Ξ−rcμFΩorFzSp−rνtySvνoτ−tνψγFsupΞrsyχχΞtryFνψF−FΩνψ−τFst−tΞFcoψt−νψνψγFτΞptoψsF−ψΛFχ−ψyFπΞtsFwνtμF
tμΞFi|ti{FΞxpΞrνχΞψtFusνψγFNsqrt{s}FeFWYμ≥oxF{F|Ξ~}OFprotoψâ��protoψFcoττνsνoψFΛ−t−TFEuropeano
PhysicaloJournaloCRF2021RF_WRFW

4.2 2

553 uΞ−surΞχΞψtFoΩFtμΞFtNFovΞrτνψΞ{t}FOtNFovΞrτνψΞ{t}FOFproΛuctνoψFcrossFsΞctνoψFνψFppFcoττνsνoψsF−tFNF
sqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 0

552
{Ξ−rcμFΩorFΛ−rρFχ−ttΞrFνψFΞvΞψtsFwνtμFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχF−ψΛF−FpνγγsF≥osoψFΛΞc−yνψγF
νψtoFtwoFpμotoψsFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2021RFXVXWRFW

5.4 2

551 {Ξ−rcμFΩorFtypΞSqqqFsΞΞs−wFμΞ−vyFτΞptoψsFνψFΛντΞptoψFΩνψ−τFst−tΞsFνψFppFcoττνsνoψsF−tFNFsqrt{s}FeFWYR{tΞxtF
{|Ξ~}}FOFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 7

550 uΞ−surΞχΞψtFoΩFτνγμtS≥ySτνγμtFsc−ttΞrνψγF−ψΛFsΞ−rcμFΩorF−xνoψSτνρΞFp−rtνcτΞsFwνtμFXTXFψ≥â��WFoΩFx≥Qx≥F
Λ−t−FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 5

549
{Ξ−rcμFΩorFpνγγsF≥osoψFproΛuctνoψFνψF−ssocν−tνoψFwνtμF−FμνγμSΞψΞrγyFpμotoψFvν−FvΞctorS≥osoψF
ΩusνoψFwνtμFΛΞc−yFνψtoF≥ottoχFqu−rρFp−νrsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2021RFXVXWRFW

5.4 1

548
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FwνtμFtopFqu−rρFp−νrsFνψFΩνψ−τFst−tΞsFwνtμFoψΞFτΞptoψRFπΞtsRF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2021RFXVXWRFW

5.4 6

547
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΞvΞψtsFwνtμFtwoFopposνtΞScμ−rγΞFτΞptoψsRFπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFνψFppFcoττνsνoψsF−tFNFsqrt{χ−tμrχ{s}}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2021RFXVXWRFW

5.4 8

546
{Ξ−rcμFΩorFp−νrFproΛuctνoψFoΩFsc−τ−rFτΞptoqu−rρsFΛΞc−yνψγFνψtoFΩνrstSForFsΞcoψΛSγΞψΞr−tνoψFτΞptoψsF
−ψΛFtopFqu−rρsFνψFprotoψâ��protoψFcoττνsνoψsF−tFNsqrt{s}OFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeano
PhysicaloJournaloCRF2021RF_WRFW

4.2 5
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545 wptνχνs−tνoψFoΩFτ−rγΞSr−ΛνusFπΞtFrΞcoψstructνoψFΩorFtμΞFi|ti{FΛΞtΞctorFνψFWYF|Ξ~Fprotoψâ��protoψF
coττνsνoψsTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 2

544
{Ξ−rcμFΩorFμΞ−vyFrΞsoψ−ψcΞsFΛΞc−yνψγFνψtoF−Fp−νrFoΩF—F≥osoψsFνψFtμΞFNΞττF^QΞττF^SΞττFM^QΞττFM^SOF−ψΛFNΞττF
^QΞττF^SψuF{{≥−r{ψuF}}}OFΩνψ−τFst−tΞsFusνψγFWYaFNχ−tμrχF{Ω≥}^{SW}OFoΩFprotoψâ��protoψFcoττνsνoψsF−tF
Nsqrt{s}FeFWYRO|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW

4.2 8

543
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΩνψ−τFst−tΞsFwνtμF≥SπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFNF
sqrt{χ−tμrχ{s}}FOFeFWYF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF
2021RFXVXWRFW

5.4 6

542
{Ξ−rcμFΩorF−FμΞ−vyFpνγγsF≥osoψFΛΞc−yνψγFνψtoF−F—F≥osoψF−ψΛF−ψotμΞrFμΞ−vyFpνγγsF≥osoψFνψFtμΞFNΞττF
ΞττF≥≥OF−ψΛFNΞττFΞττF‘‘OFΩνψ−τFst−tΞsFνψFppFcoττνsνoψsF−tFNsqrt{s}eWYOFNtΞxtF{|Ξ~}OFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW

4.2 7

541
{Ξ−rcμFΩorFΛou≥τyF−ψΛFsνψγτyFcμ−rγΞΛFpνγγsF≥osoψsFΛΞc−yνψγFνψtoFvΞctorF≥osoψsFνψFχuτtνSτΞptoψFΩνψ−τF
st−tΞsFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{χ−tμrχ{s}}FOFeFWYF|Ξ~TF
JournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW

5.4 3

540 uΞ−surΞχΞψtsFoΩF‘Q‘â��QFâ�¥FWFπΞtFproΛuctνoψFcrossSsΞctνoψsFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 0

539 {Ξ−rcμFΩorFcμ−rγΞΛFpνγγsF≥osoψsFΛΞc−yνψγFνψtoF−FtopFqu−rρF−ψΛF−F≥ottoχFqu−rρF−tFNFsqrt{χ−tμrχ{s}}F
OFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 8

538 uΞ−surΞχΞψtsFoΩFpνγγsF≥osoψsFΛΞc−yνψγFtoF≥ottoχFqu−rρsFΩroχFvΞctorF≥osoψFΩusνoψFproΛuctνoψF
wνtμFtμΞFi|ti{FΞxpΞrνχΞψtF−tFNsqrt{s}eWYRtΞxtF{|Ξ~}OTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 0

537
{Ξ−rcμFΩorFp−νrFproΛuctνoψFoΩFtμνrΛSγΞψΞr−tνoψFsc−τ−rFτΞptoqu−rρsFΛΞc−yνψγFνψtoF−FtopFqu−rρF−ψΛF−F
ˇ�SτΞptoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2021RFXVXWRFW

5.4 6

536 {Ξ−rcμFΩorFsupΞrsyχχΞtryFνψFΞvΞψtsFwνtμFΩourForFχorΞFcμ−rγΞΛFτΞptoψsFνψFWYaFΩ≥â��WFoΩFNFsqrt{s}FOFeF
WYF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 2

535
lΞtΞrχνψ−tνoψFoΩFtμΞFp−rtoψFΛνstrν≥utνoψFΩuψctνoψsFoΩFtμΞFprotoψFΩroχFi|ti{FχΞ−surΞχΞψtsFoΩF
ΛνΩΩΞrΞψtν−τF‘´–F−ψΛF—F≥osoψFproΛuctνoψFνψF−ssocν−tνoψFwνtμFπΞtsTFJournaloofoHighoEnergyoPhysicsRF2021
RFXVXWRFW

5.4 1

534 uΞ−surΞχΞψtsFoΩFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFνψFΩourSτΞptoψFΞvΞψtsFνψFWYF|Ξ~FprotoψSprotoψF
coττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 0

533 iFsΞ−rcμFΩorFtμΞFΛΞc−ysFoΩFstoppΞΛFτoψγSτνvΞΛFp−rtνcτΞsF−tFNFsqrt{χ−tμrχ{s}}FOFeFWYF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 1

532 uuoψFrΞcoψstructνoψF−ψΛFνΛΞψtνΩνc−tνoψFΞΩΩνcνΞψcyFνψFi|ti{FusνψγFtμΞFΩuττFzuψFXFppFcoττνsνoψFΛ−t−FsΞtF
−tFNsqrt{s}eWYOF|Ξ~TFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 13

531 uΞ−surΞχΞψtFoΩFμ−ΛroψνcFΞvΞψtFsμ−pΞsFνψFμνγμSp|FχuτtνπΞtFΩνψ−τFst−tΞsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμF
tμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 3

530
{Ξ−rcμFΩorFsqu−rρsF−ψΛFγτuνψosFνψFΩνψ−τFst−tΞsFwνtμFπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFusνψγFWYaF
Ω≥â��WFoΩFNFsqrt{s}FOFeFWYF|Ξ~FppFcoττνsνoψFΛ−t−FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF
2021RFXVXWRFW

5.4 8

529 lνΩΩΞrΞψtν−τFcrossSsΞctνoψFχΞ−surΞχΞψtsFΩorFtμΞFΞτΞctrowΞ−ρFproΛuctνoψFoΩFΛνπΞtsFνψF−ssocν−tνoψF
wνtμF−F—F≥osoψFνψFprotoψâ��protoψFcoττνsνoψsF−tFi|ti{TFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 5

528 uΞ−surΞχΞψtsFoΩF‘pF−ψΛF—pFproΛuctνoψFνψFtμΞFNpFrνγμt−rrowF≥≥−r{≥}OFΛΞc−yFcμ−ψψΞτFνψFppF
coττνsνoψsF−tFNWYRtΞxtF{|Ξ}tΞxtF{~}OFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 7
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527 {Ξ−rcμFΩorFΛ−rρFχ−ttΞrFνψF−ssocν−tνoψFwνtμF−ψFΞψΞrγΞtνcFpμotoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 5

526 {Ξ−rcμFΩorFsqu−rρsF−ψΛFγτuνψosFνψFΩνψ−τFst−tΞsFwνtμFoψΞFνsoτ−tΞΛFτΞptoψRFπΞtsRF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχF−tFNsqrt{s}eWYOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 0

525 uΞ−surΞχΞψtFoΩFsνψγτΞFtopSqu−rρFproΛuctνoψFνψF−ssocν−tνoψFwνtμF−F‘F≥osoψFνψFtμΞFsνψγτΞSτΞptoψF
cμ−ψψΞτF−tFNsqrt{s}FeF_RtΞxtF{|Ξ~}OFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 1

524 rΞtFΞψΞrγyFsc−τΞF−ψΛFrΞsoτutνoψFχΞ−surΞΛFνψFprotoψâ��protoψFcoττνsνoψsF−tFNsqrt{s}eWYOF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 11

523
uΞ−surΞχΞψtsFoΩFtμΞFνψcτusνvΞF−ψΛFΛνΩΩΞrΞψtν−τFproΛuctνoψFcrossFsΞctνoψsFoΩF−FtopSqu−rρâ��−ψtνqu−rρF
p−νrFνψF−ssocν−tνoψFwνtμF−F—F≥osoψF−tFNsqrt{s}FeFWYOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2021RF_WRFW

4.2 1

522 {Ξ−rcμFΩorFΛ−rρFχ−ttΞrFproΛucΞΛFνψF−ssocν−tνoψFwνtμF−FsνψγτΞFtopFqu−rρFνψFNsqrt{s}eWYOF|Ξ~FNppOF
coττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 4

521
uΞ−surΞχΞψtsFoΩFtopSqu−rρFp−νrFsνψγτΞSF−ψΛFΛou≥τΞSΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFνψFtμΞF−ττSμ−ΛroψνcF
cμ−ψψΞτFνψFppFcoττνsνoψsF−tFNFsqrt{χ−tμrχ{s}}FOFeFWYF|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2021RFXVXWRFW

5.4 2

520 {Ξ−rcμFΩorFpμΞψoχΞψ−F≥ΞyoψΛFtμΞF{t−ψΛ−rΛFuoΛΞτFνψFΞvΞψtsFwνtμFτ−rγΞF≥SπΞtFχuτtνpτνcνtyFusνψγFtμΞF
i|ti{FΛΞtΞctorF−tFtμΞFtpkTFEuropeanoPhysicaloJournaloCRF2021RF_WRFW 4.2 1

519
{Ξ−rcμFΩorFΛ−rρFχ−ttΞrFproΛucΞΛFνψF−ssocν−tνoψFwνtμF−F{t−ψΛ−rΛFuoΛΞτFpνγγsF≥osoψFΛΞc−yνψγFνψtoF
≥Squ−rρsFusνψγFtμΞFΩuττFzuψFXFΛ−t−sΞtFΩroχFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RF
XVXWRFW

5.4 0

518 uΞ−surΞχΞψtFoΩFtμΞFproΛuctνoψFcrossFsΞctνoψFoΩFp−νrsFoΩFνsoτ−tΞΛFpμotoψsFνψFppFcoττνsνoψsF−tFWYF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RFXVXWRFW 5.4 0

517
{Ξ−rcμFΩorFΞxotνcFΛΞc−ysFoΩFtμΞFpνγγsF≥osoψFνψtoFτoψγSτνvΞΛFp−rtνcτΞsFνψFppFcoττνsνoψsF−tFJJFsqrt{s}FJJF
eFWYF|Ξ~FusνψγFΛνspτ−cΞΛFvΞrtνcΞsFνψFtμΞFi|ti{FνψψΞrFΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RF
XVXWRFW

5.4 0

516
{Ξ−rcμFΩorFcμ−rγνψoâ��ψΞutr−τνψoFp−νrFproΛuctνoψFνψFΩνψ−τFst−tΞsFwνtμFtμrΞΞFτΞptoψsF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFνψFJJsqrt{s}FeFWYJJ´ |Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeano
PhysicaloJournaloCRF2021RF_WRFW

4.2 1

515 koψΩνγur−tνoψF−ψΛFpΞrΩorχ−ψcΞFoΩFtμΞFi|ti{F≥SπΞtFtrνγγΞrsFνψFzuψFXTFEuropeanoPhysicaloJournaloCRF
2021RF_WRFW 4.2 1

514
uΞ−surΞχΞψtFoΩF≥Squ−rρFΩr−γχΞψt−tνoψFpropΞrtνΞsFνψFπΞtsFusνψγFtμΞFΛΞc−yFj´–FSfFrUˇ�s´–FνψFppF
coττνsνoψsF−tFJJFsqrt{s}FJJFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2021RF
XVXWRFW

5.4 0

513
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΩνψ−τFst−tΞsFwνtμFτ−rγΞFπΞtFχuτtνpτνcνtνΞsF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFusνψγFNFsqrt{s}FOFeFWYF|Ξ~FprotoψSprotoψFcoττνsνoψsFrΞcorΛΞΛF≥yFi|ti{FνψFzuψFXFoΩFtμΞF
tpkTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW

5.4 7

512 pνγγsF≥osoψFproΛuctνoψFcrossSsΞctνoψFχΞ−surΞχΞψtsF−ψΛFtμΞνrFmn|FνψtΞrprΞt−tνoψFνψFtμΞFNZΞττFOF
ΛΞc−yFcμ−ψψΞτF−tFNsqrt{s}eOWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 12

511 {Ξ−rcμFΩorFp−νrsFoΩFsc−τ−rFτΞptoqu−rρsFΛΞc−yνψγFνψtoFqu−rρsF−ψΛFΞτΞctroψsForFχuoψsFνψFNFsqrt{s}FOFeFWYF
|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 8

510 {Ξ−rcμFΩorFsqu−rρsF−ψΛFγτuνψosFνψFΩνψ−τFst−tΞsFwνtμFs−χΞSsνγψFτΞptoψsF−ψΛFπΞtsFusνψγFWYaFΩ≥â��WFoΩFΛ−t−F
coττΞctΞΛFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 8
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509
{Ξ−rcμFΩorFΛνπΞtFrΞsoψ−ψcΞsFνψFΞvΞψtsFwνtμF−ψFνsoτ−tΞΛFcμ−rγΞΛFτΞptoψFusνψγFNFsqrt{s}FOFeFWYF|Ξ~F
protoψSprotoψFcoττνsνoψFΛ−t−FcoττΞctΞΛF≥yFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RF
XVXVRFW

5.4 3

508 uΞ−surΞχΞψtFoΩFtμΞF—NSfFâ��Qâ��â��O˛‡FproΛuctνoψFcrossSsΞctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμF
tμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 2

507 uΞ−surΞχΞψtFoΩFτoψγSr−ψγΞFtwoSp−rtνcτΞF−zνχutμ−τFcorrΞτ−tνoψsFνψF—S≥osoψFt−γγΞΛFppFcoττνsνoψsF−tF
Nsqrt{s}e_OF−ψΛFWYF|Ξ~TFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 3

506 |r−ψsvΞrsΞFχoχΞψtuχF−ψΛFprocΞssFΛΞpΞψΛΞψtF−zνχutμ−τF−ψνsotropνΞsFνψFNsqrt{sØ{χ−tμrχF
{vv}}}e_TW]OF|Ξ~FpQx≥FcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 7

505 xΞrΩorχ−ψcΞFoΩFΞτΞctroψF−ψΛFpμotoψFtrνγγΞrsFνψFi|ti{FΛurνψγFtpkFzuψFXTFEuropeanoPhysicaloJournalo
CRF2020RF_VRFW 4.2 30

504
{Ξ−rcμFΩorFΞτΞctrowΞ−ρFproΛuctνoψFoΩFcμ−rγνψosF−ψΛFsτΞptoψsFΛΞc−yνψγFνψtoFΩνψ−τFst−tΞsFwνtμFtwoF
τΞptoψsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFNsqrt{s}eWYOFNtΞxtF{|Ξ~}OFppFcoττνsνoψsFusνψγFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW

4.2 50

503 {Ξ−rcμFΩorFtopFsqu−rρsFνψFΞvΞψtsFwνtμF−FpνγγsForF—F≥osoψFusνψγFWYaFΩ≥N^{SW}OFoΩFppFcoττνsνoψFΛ−t−F−tF
Nsqrt{s}eWYOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 1

502 mvνΛΞψcΞFΩorFNt≥−r{t}t≥−r{t}OFproΛuctνoψFνψFtμΞFχuτtντΞptoψFΩνψ−τFst−tΞFνψFprotoψâ��protoψFcoττνsνoψsF−tF
Nsqrt{s}eWYOFNtΞxtF{|Ξ~}OFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 8

501 {Ξ−rcμFΩorFμΞ−vyFΛν≥osoψFrΞsoψ−ψcΞsFνψFsΞχντΞptoψνcFΩνψ−τFst−tΞsFνψFppFcoττνsνoψsF−tFNsqrt{s}eWYOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 4

500
{Ξ−rcμFΩorFτνγμtFτoψγSτνvΞΛFψΞutr−τFp−rtνcτΞsFproΛucΞΛFνψFppFcoττνsνoψsF−tFNsqrt{s}FeFWY~χ−tμrχF{|Ξ~}OF
−ψΛFΛΞc−yνψγFνψtoFcoττνχ−tΞΛFτΞptoψsForFτνγμtFμ−ΛroψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2020RF_VRFW

4.2 8

499
{Ξ−rcμFΩorF−Fsc−τ−rFp−rtψΞrFoΩFtμΞFtopFqu−rρFνψFtμΞF−ττSμ−ΛroψνcFNt{≥−r{t}}OFpτusFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFΩνψ−τFst−tΞF−tFNsqrt{s}eWYOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF
2020RF_VRFW

4.2 17

498 iτνγψχΞψtFoΩFtμΞFi|ti{FqψψΞrFlΞtΞctorFνψFzuψFXTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 4

497 lΞtΞrχνψ−tνoψFoΩFπΞtFc−τν≥r−tνoψF−ψΛFΞψΞrγyFrΞsoτutνoψFνψFprotoψâ��protoψFcoττνsνoψsF−tFNsqrt{s}FeF
_~μ≥oxF{|Ξ~}OFusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 3

496 uΞ−surΞχΞψtFoΩFrUˇ�FproΛuctνoψFνψF−ssocν−tνoψFwνtμF−F‘´–F≥osoψFwνtμFppFΛ−t−F−tF_F|Ξ~TFJournaloofo
HighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 4

495 {Ξ−rcμFΩorFψΞwFrΞsoψ−ψcΞsFνψFχ−ssFΛνstrν≥utνoψsFoΩFπΞtFp−νrsFusνψγFWYaFΩ≥â��WFoΩFppFcoττνsνoψsF−tFNF
sqrt{χ−tμrχ{s}}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 20

494 {Ξ−rcμFΩorFNFtovΞrτνψΞ{t}FOFrΞsoψ−ψcΞsFνψFΩuττyFμ−ΛroψνcFΩνψ−τFst−tΞsFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 6

493 zΞcoψstructνoψF−ψΛFνΛΞψtνΩνc−tνoψFoΩF≥oostΞΛFΛνSˇ�FsystΞχsFνψF−FsΞ−rcμFΩorFpνγγsF≥osoψFp−νrsFusνψγFWYF
|Ξ~FprotoψSprotoψFcoττνsνoψFΛ−t−FνψFi|ti{TFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 3

492
uΞ−surΞχΞψtsFoΩFνψcτusνvΞF−ψΛFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFoΩFcoχ≥νψΞΛFNFtovΞrτνψΞ{t}γ−χχ−FOF−ψΛF
t‘˛‡FproΛuctνoψFνψFtμΞFΞ˛…Fcμ−ψψΞτF−tFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysics
RF2020RFXVXVRFW

5.4 2
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491 xΞrΩorχ−ψcΞFoΩFtμΞFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFtrνγγΞrsFΩorFtμΞFi|ti{FΛΞtΞctorFΛurνψγFzuψSXF
Λ−t−Ft−ρνψγTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 8

490 {Ξ−rcμFΩorFψΞwFψoψSrΞsoψ−ψtFpμΞψoχΞψ−FνψFμνγμSχ−ssFΛντΞptoψFΩνψ−τFst−tΞsFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 9

489 uΞ−surΞχΞψtsFoΩFtμΞFpνγγsF≥osoψFνψcτusνvΞF−ψΛFΛνΩΩΞrΞψtν−τFΩνΛucν−τFcrossFsΞctνoψsFνψFtμΞFZNΞττFOF
ΛΞc−yFcμ−ψψΞτF−tFNsqrt{s}OFeFWYF|Ξ~TFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 9

488 nτuctu−tνoψsFoΩF−ψνsotropνcFΩτowFνψFx≥Qx≥FcoττνsνoψsF−tFNFsqrt{{χ−tμrχ{s}}Ø{χ−tμrχ{vv}}}FOFeF[TVXF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 13

487
{Ξ−rcμFΩorFΛνrΞctFproΛuctνoψFoΩFΞτΞctrowΞ−ρνψosFνψFΩνψ−τFst−tΞsFwνtμFoψΞFτΞptoψRFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχF−ψΛF−FpνγγsF≥osoψFΛΞc−yνψγFνψtoFtwoF≥SπΞtsFνψFNppOFcoττνsνoψsF−tFNsqrt{s}eWYOF|Ξ~FwνtμF
tμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW

4.2 13

486 uΞ−surΞχΞψtFoΩFΛνΩΩΞrΞψtν−τFcrossFsΞctνoψsFΩorFsνψγτΞFΛνΩΩr−ctνvΞFΛνssocν−tνoψFνψFNFsqrt{s}FOFeF_F|Ξ~FppF
coττνsνoψsFusνψγFtμΞFi|ti{FitniFspΞctroχΞtΞrTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 1

485 uΞ−surΞχΞψtFoΩFνsoτ−tΞΛSpμotoψFpτusFtwoSπΞtFproΛuctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμF
tμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 2

484
uΞ−surΞχΞψtsFoΩFtμΞFproΛuctνoψFcrossSsΞctνoψFΩorF−F—F≥osoψFνψF−ssocν−tνoψFwνtμF≥SπΞtsFνψF
protoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2020RFXVXVRFW

5.4 5

483
{Ξ−rcμFΩorFtμΞFppFSfFNF≥ovΞrτνψΞ{≥}≥ovΞrτνψΞ{≥}FOFprocΞssFvν−FvΞctorS≥osoψFΩusνoψFproΛuctνoψFusνψγF
protoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2020RFXVXVRFW

5.4 5

482 w≥sΞrv−tνoψFoΩFtμΞF−ssocν−tΞΛFproΛuctνoψFoΩF−FtopFqu−rρF−ψΛF−F—F≥osoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOeF
WYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW 5.4 5

481 uΞ−surΞχΞψtFoΩFtμΞFtr−ψsvΞrsΞFχoχΞψtuχFΛνstrν≥utνoψFoΩFlrΞττâ��–−ψFτΞptoψFp−νrsFνψFprotoψâ��protoψF
coττνsνoψsF−tFNsqrt{s}eWYRO|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 7

480
{Ξ−rcμFΩorFΛνrΞctFproΛuctνoψFoΩFΞτΞctrowΞ−ρνψosFνψFΩνψ−τFst−tΞsFwνtμFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχF
−ψΛF−FpνγγsF≥osoψFΛΞc−yνψγFνψtoFpμotoψsFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2020RFXVXVRFW

5.4 1

479 ~oτuχΞFq~TF|μΞFl}vmFΩ−rFΛΞtΞctorFsνψγτΞSpμ−sΞFtΞcμψoτoγyTFJournaloofoInstrumentationRF2020RFW[RF|V_VWVS|V_VWV1 29

478 uΞ−surΞχΞψtsFoΩFtopSqu−rρFp−νrFspνψFcorrΞτ−tνoψsFνψFtμΞFNΞχuFOFcμ−ψψΞτF−tFNsqrt{s}FeFWYOF|Ξ~FusνψγF
ppFcoττνsνoψsFνψFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2020RF_VRFW 4.2 8

477 uΞ−surΞχΞψtFoΩFtμΞFcrossSsΞctνoψF−ψΛFcμ−rγΞF−syχχΞtryFoΩF‘F≥osoψsFproΛucΞΛFνψFprotoψâ��protoψF
coττνsνoψsF−tFNsqrt{s}e_~tΞxtF{|Ξ~}OFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 11

476
uΞ−surΞχΞψtFoΩFπΞtSsu≥structurΞFo≥sΞrv−≥τΞsFνψFtopFqu−rρRF‘F≥osoψF−ψΛFτνγμtFπΞtFproΛuctνoψFνψF
protoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2019RFXVWaRFW

5.4 8

475 TFIEEEoTransactionsoonoNuclearoScienceRF2019RF]]RFaaYSaa^ 1.7 7

474 mτΞctroψFrΞcoψstructνoψF−ψΛFνΛΞψtνΩνc−tνoψFνψFtμΞFi|ti{FΞxpΞrνχΞψtFusνψγFtμΞFXVW[F−ψΛFXVW]FtpkF
protoψâ��protoψFcoττνsνoψFΛ−t−F−tFNsqrt{s}FeFWYOFNtΞxtF{|Ξ~}OTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 37
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473 uΞ−surΞχΞψtFoΩFΛνstrν≥utνoψsFsΞψsνtνvΞFtoFtμΞFuψΛΞrτyνψγFΞvΞψtFνψFνψcτusνvΞF—F≥osoψFproΛuctνoψFνψF
ppFcoττνsνoψsF−tFNsqrt{s}OFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 2

472
{Ξ−rcμΞsFΩorFsc−τ−rFτΞptoqu−rρsF−ψΛFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψFχΞ−surΞχΞψtsFνψFΛντΞptoψâ��ΛνπΞtF
ΞvΞψtsFνψFprotoψâ��protoψFcoττνsνoψsF−tF−FcΞψtrΞSoΩSχ−ssFΞψΞrγyFoΩFNv−rvΞc{sqrt{s}}OFeFWYF|Ξ~FwνtμFtμΞF
i|ti{FΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW

4.2 15

471 {Ξ−rcμFΩorFsνψγτΞFproΛuctνoψFoΩFvΞctorSτνρΞFqu−rρsFΛΞc−yνψγFνψtoF‘≥FνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 14

470 {Ξ−rcμFΩorFtopSqu−rρFΛΞc−ysFtFSfFpqFwνtμFY]FΩ≥â��WFoΩFppFcoττνsνoψFΛ−t−F−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 13

469
uΞ−surΞχΞψtFoΩF~pRFNFχ−tμrχ{p}toFχ−tμrχ{≥}ovΞrτνψΞ{χ−tμrχ{≥}}FOFproΛuctνoψF−sF−FΩuψctνoψFoΩF
tμΞFvΞctorS≥osoψFtr−ψsvΞrsΞFχoχΞψtuχFνψFWYF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2019RFXVWaRFW

5.4 8

468 uΞ−surΞχΞψtsFoΩF‘F−ψΛF—F≥osoψFproΛuctνoψFνψFppFcoττνsνoψsF−tFNsqrt{s}e[TVXOF|Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 12

467 xΞrΩorχ−ψcΞFoΩFtopSqu−rρF−ψΛFNv−rvΞc{‘}OS≥osoψFt−γγνψγFwνtμFi|ti{FνψFzuψFXFoΩFtμΞFtpkTFEuropeano
PhysicaloJournaloCRF2019RF^aRFW 4.2 19

466 uΞ−surΞχΞψtsFoΩFνψcτusνvΞF−ψΛFΛνΩΩΞrΞψtν−τFΩνΛucν−τFcrossSsΞctνoψsFoΩFNt≥−r{t}γ−χχ−FOFproΛuctνoψFνψF
τΞptoψνcFΩνψ−τFst−tΞsF−tFNsqrt{s}eWY~tΞxtF{|Ξ~}OFνψFi|ti{TFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 7

465 mτΞctroψF−ψΛFpμotoψFΞψΞrγyFc−τν≥r−tνoψFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFXVW[â��XVW]FtpkF
protoψSprotoψFcoττνsνoψFΛ−t−TFJournaloofoInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

464 {Ξ−rcμFΩorFΛou≥τyFcμ−rγΞΛFsc−τ−rF≥osoψsFΛΞc−yνψγFνψtoFs−χΞSsνγψF≥osoψFp−νrsFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRF[_ 4.2 20

463
{Ξ−rcμFΩorFμΞ−vyFu−πor−ψ−ForFlνr−cFψΞutrνψosF−ψΛFrνγμtSμ−ψΛΞΛF‘Fγ−uγΞF≥osoψsFνψFΩνψ−τFst−tΞsFwνtμF
twoFcμ−rγΞΛFτΞptoψsF−ψΛFtwoFπΞtsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2019RFXVWaRFW

5.4 21

462 qψFsνtuFc−τν≥r−tνoψFoΩFτ−rγΞSr−ΛνusFπΞtFΞψΞrγyF−ψΛFχ−ssFνψFWYF|Ξ~Fprotoψâ��protoψFcoττνsνoψsFwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 16

461 uΞ−surΞχΞψtFoΩFtμΞFpμotoψFνΛΞψtνΩνc−tνoψFΞΩΩνcνΞψcνΞsFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFtpkFzuψFXF
Λ−t−FcoττΞctΞΛFνψFXVW[F−ψΛFXVW]TFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 26

460 uΞ−surΞχΞψtFoΩFtμΞFr−tνoFoΩFcrossFsΞctνoψsFΩorFνψcτusνvΞFνsoτ−tΞΛSpμotoψFproΛuctνoψFνψFppFcoττνsνoψsF
−tFNFsqrt{s}FOFeFWYF−ψΛF_F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 5

459 uΞ−surΞχΞψtFoΩFtμΞFtopFqu−rρFχ−ssFνψFtμΞFNt≥−r{t}rνγμt−rrowFOFτΞptoψQπΞtsFcμ−ψψΞτFΩroχFNsqrt{s}e_OF
|Ξ~Fi|ti{FΛ−t−F−ψΛFcoχ≥νψ−tνoψFwνtμFprΞvνousFrΞsuτtsTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 24

458
{Ξ−rcμFΩorFp−νrFproΛuctνoψFoΩFpνγγsF≥osoψsFνψFtμΞFNF≥ovΞrτνψΞ{≥}≥ovΞrτνψΞ{≥}FOFΩνψ−τFst−tΞFusνψγF
protoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2019RFXVWaRFW

5.4 31

457 koψstr−νψtsFoψFχΞΛν−torS≥−sΞΛFΛ−rρFχ−ttΞrF−ψΛFsc−τ−rFΛ−rρFΞψΞrγyFχoΛΞτsFusνψγFNFsqrt{s}FOFeFWYF|Ξ~F
ppFcoττνsνoψFΛ−t−FcoττΞctΞΛF≥yFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 31

456 {Ξ−rcμFΩorFτoψγSτνvΞΛFψΞutr−τFp−rtνcτΞsFνψFppFcoττνsνoψsF−tFN{sqrt{s}}FeFWY~{tΞxtF{F|Ξ~}}OFtμ−tFΛΞc−yFνψtoF
Λνspτ−cΞΛFμ−ΛroψνcFπΞtsFνψFtμΞFi|ti{Fc−τorνχΞtΞrTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 18

(2019-2019)

7



455 xropΞrtνΞsFoΩF—c´–NYaVVOFproΛucΞΛFνψFpp´flFcoττνsνoψsTFPhysicaloReviewoDRF2019RFWVVRF 4.9 8

454 {Ξ−rcμFΩorFpνγγsF≥osoψFp−νrFproΛuctνoψFνψFtμΞF‘‘NPO‘‘NPOFΛΞc−yFcμ−ψψΞτFusνψγFi|ti{FΛ−t−F
rΞcorΛΞΛF−tFNFsqrt{χ−tμrχ{s}}FOFeFWYF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 12

453 {Ξ−rcμFΩorFτ−rγΞFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψF−ssocν−tνoψFwνtμFoψΞFtopSqu−rρFνψFprotoψSprotoψF
coττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 7

452
uΞ−surΞχΞψtFoΩFN‘^{pχF}—OFproΛuctνoψFcrossFsΞctνoψsF−ψΛFγ−uγΞF≥osoψFpoτ−rνs−tνoψFνψFppF
coττνsνoψsF−tFNsqrt{s}FeFWY~tΞxtF{|Ξ~}OFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF
^aRFW

4.2 20

451 {Ξ−rcμΞsFΩorFtμνrΛSγΞψΞr−tνoψFsc−τ−rFτΞptoqu−rρsFνψFNFsqrt{s}FOFeFWYF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 18

450
{Ξ−rcμFΩorFsc−τ−rFrΞsoψ−ψcΞsFΛΞc−yνψγFνψtoF˛…Q˛…â��FνψFΞvΞψtsFwνtμF−ψΛFwνtμoutF≥St−γγΞΛFπΞtsFproΛucΞΛF
νψFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2019RFXVWaRFW

5.4 8

449 {Ξ−rcμFΩorFΛν≥osoψFrΞsoψ−ψcΞsFνψFμ−ΛroψνcFΩνψ−τFst−tΞsFνψFWYaFΩ≥â��WFoΩFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 10

448 {Ξ−rcμFΩorFΞxcνtΞΛFΞτΞctroψsFsνψγτyFproΛucΞΛFνψFprotoψâ��protoψFcoττνsνoψsF−tFJJsqrt{s}F~e~WY~tΞxtF
{|Ξ}tΞxtF{~}JJFwνtμFtμΞFi|ti{FΞxpΞrνχΞψtF−tFtμΞFtpkTFEuropeanoPhysicaloJournaloCRF2019RF^aRF 4.2 3

447 qΛΞψtνΩνc−tνoψFoΩF≥oostΞΛFpνγγsF≥osoψsFΛΞc−yνψγFνψtoF≥Squ−rρFp−νrsFwνtμFtμΞFi|ti{FΛΞtΞctorF−tF
WY´ JJtΞxtF{|Ξ~}JJTFEuropeanoPhysicaloJournaloCRF2019RF^aRF 4.2 11

446 uΞ−surΞχΞψtFoΩFJJsØ{^VJJF−ψΛFJJt−χ≥Λ−F^VJJFproΛuctνoψFνψFJJtF≥−r{t}JJFΛντΞptoψνcFΞvΞψtsFνψFppF
coττνsνoψsF−tFJJsqrt{s}FeJJF^F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 3

445 uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFνsoτ−tΞΛSpμotoψFcrossFsΞctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeFWYF|Ξ~F
usνψγFY]FΩ≥â��WFoΩFi|ti{FΛ−t−TFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 2

444 iFstr−tΞγyFΩorF−FγΞψΞr−τFsΞ−rcμFΩorFψΞwFpμΞψoχΞψ−FusνψγFΛ−t−SΛΞrνvΞΛFsνγψ−τFrΞγνoψsF−ψΛFνtsF
−ppτνc−tνoψFwνtμνψFtμΞFi|ti{FΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 14

443 uΞ−surΞχΞψtFoΩFtμΞFtopSqu−rρFχ−ssFνψFNFtovΞrτνψΞ{t}FOFQFWSπΞtFΞvΞψtsFcoττΞctΞΛFwνtμFtμΞFi|ti{F
ΛΞtΞctorFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeF_F|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 12

442 uΞ−surΞχΞψtFoΩFΩνΛucν−τF−ψΛFΛνΩΩΞrΞψtν−τFN‘^Q‘^SOFproΛuctνoψFcrossSsΞctνoψsF−tFNsqrt{s}eWYOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 16

441 uΞ−surΞχΞψtFoΩF——FproΛuctνoψFνψFtμΞFâ��â�� ˛‰ ˛‰FΩνψ−τFst−tΞFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFppFcoττνsνoψsF−tFNF
sqrt{s}FOFeFWYF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 2

440 uΞ−surΞχΞψtFoΩFN‘^{pχF}OS≥osoψF−ψΛF—S≥osoψFproΛuctνoψFcrossSsΞctνoψsFνψFppFcoττνsνoψsF−tF
Nsqrt{s}eXT^]OF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 2

439
uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFcrossSsΞctνoψFΩorFtμΞFproΛuctνoψFoΩFπΞtsFνψF−ssocν−tνoψFwνtμF−F—F≥osoψF
νψFprotoψâ��protoψFcoττνsνoψsF−tF_F|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF
^aRFW

4.2 4

438
{Ξ−rcμFΩorFμΞ−vyFψΞutr−τFτΞptoψsFνψFΛΞc−ysFoΩF‘F≥osoψsFproΛucΞΛFνψFWYF|Ξ~FppFcoττνsνoψsFusνψγF
proχptF−ψΛFΛνspτ−cΞΛFsνγψ−turΞsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2019RF
XVWaRFW

5.4 21

Frank Filthaut
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437 uΞ−surΞχΞψtFoΩFN‘^pχFOF≥osoψFproΛuctνoψFνψFx≥Qx≥FcoττνsνoψsF−tFNsqrt{sØ{χ−tμrχ{vv}}}FeF
[TVX~tΞxtF{|Ξ}tΞxtF{~}OFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 7

436 i|ti{F≥SπΞtFνΛΞψtνΩνc−tνoψFpΞrΩorχ−ψcΞF−ψΛFΞΩΩνcνΞψcyFχΞ−surΞχΞψtFwνtμFNt{≥−r{t}}OFΞvΞψtsFνψFppF
coττνsνoψsF−tFNsqrt{s}eWYOF|Ξ~TFEuropeanoPhysicaloJournaloCRF2019RF^aRFW 4.2 43

435
uΞ−surΞχΞψtFoΩFΩτowFμ−rχoψνcsFcorrΞτ−tνoψsFwνtμFχΞ−ψFtr−ψsvΞrsΞFχoχΞψtuχFνψFτΞ−Λâ��τΞ−ΛF−ψΛF
protoψâ��τΞ−ΛFcoττνsνoψsF−tFNsqrt{sØ{χ−tμrχ{vv}}}FeF[TVX~μ≥oxF{|Ξ~}OFwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2019RF^aRFW

4.2 16

434
uΞ−surΞχΞψtsFoΩFtopSqu−rρFp−νrFΛνΩΩΞrΞψtν−τF−ψΛFΛou≥τΞSΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFνψFtμΞFNΞττFOQπΞtsF
cμ−ψψΞτFwνtμFppFcoττνsνoψsF−tFNsqrt{s}eWYOF|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloC
RF2019RF^aRFW

4.2 13

433 {Ξ−rcμFΩorF≥ottoχSsqu−rρFp−νrFproΛuctνoψFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFΩνψ−τFst−tΞsFcoψt−νψνψγFpνγγsF
≥osoψsRF≥SπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχTFJournaloofoHighoEnergyoPhysicsRF2019RFXVWaRFW 5.4 7

432
{Ξ−rcμFΩorF−ΛΛνtνoψ−τFμΞ−vyFψΞutr−τFpνγγsF−ψΛFγ−uγΞF≥osoψsFνψFtμΞFΛνt−uFΩνψ−τFst−tΞFproΛucΞΛFνψFY]F
Ω≥â��WFoΩFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF
2018RFXVW_RFW

5.4 81

431 uΞ−surΞχΞψtFoΩFtμΞFcrossSsΞctνoψFΩorFproΛucνψγF−F‘F≥osoψFνψF−ssocν−tνoψFwνtμF−FsνψγτΞFtopFqu−rρFνψF
ppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFi|ti{TFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 10

430 koχ≥νψΞΛFnorw−rΛSj−cρw−rΛFisyχχΞtryFuΞ−surΞχΞψtsFνψF|opSiψtνtopFyu−rρFxroΛuctνoψF−tFtμΞF
|Ξv−troψTFPhysicaloReviewoLettersRF2018RFWXVRFVZXVVW 7.4 8

429 uΞ−surΞχΞψtFoΩFtμΞFS≥osoψFχ−ssFνψFppFcoττνsνoψsF−tFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2018RF^_RFWWV 4.2 59

428 {Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFμνγμSχ−ssFΩνψ−τFst−tΞsFwνtμF−FpμotoψF−ψΛF−FπΞtFΩroχFcoττνsνoψsF−tFeF
WY´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFWVX 4.2 7

427 {Ξ−rcμFΩorFtμΞFΛνrΞctFproΛuctνoψFoΩFcμ−rγνψosF−ψΛFψΞutr−τνψosFνψFΩνψ−τFst−tΞsFwνtμFt−uFτΞptoψsFνψF
coττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFW[Z 4.2 23

426 uΞ−surΞχΞψtFoΩFτoψγνtuΛνψ−τFΩτowFΛΞcorrΞτ−tνoψsFνψFx≥Qx≥FcoττνsνoψsF−tF−ψΛF[TVXF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFWZX 4.2 35

425 uΞ−surΞχΞψtFoΩFqu−rρoψνuχFproΛuctνoψFνψFprotoψSτΞ−ΛF−ψΛFprotoψSprotoψFcoττνsνoψsF−tFwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFW^W 4.2 35

424 uΞ−surΞχΞψtFoΩFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFoΩF−FsνψγτΞFtopFqu−rρFproΛucΞΛFνψF−ssocν−tνoψFwνtμF−F
≥osoψF−tFwνtμFi|ti{TFEuropeanoPhysicaloJournaloCRF2018RF^_RFW_] 4.2 5

423 {Ξ−rcμFΩorFμΞ−vyFrΞsoψ−ψcΞsFνψFtμΞF−ψΛFΩνψ−τFst−tΞsFusνψγFprotoψSprotoψFcoττνsνoψsF−tF´ FwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFXaY 4.2 41

422 iFsΞ−rcμFΩorFp−νrSproΛucΞΛFrΞsoψ−ψcΞsFνψFΩourSπΞtFΩνψ−τFst−tΞsF−tFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeano
PhysicaloJournaloCRF2018RF^_RFX[V 4.2 28

421
{Ξ−rcμFΩorFμΞ−vyFrΞsoψ−ψcΞsFΛΞc−yνψγFνψtoF−F‘ForF—F≥osoψF−ψΛF−FpνγγsF≥osoψFνψFΩνψ−τFst−tΞsFwνtμF
τΞptoψsF−ψΛF≥SπΞtsFνψFY]FΩ≥â��WFoΩFNFsqrt{s}eWYFOF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 26

420 {Ξ−rcμFΩorFμΞ−vyFrΞsoψ−ψcΞsFΛΞc−yνψγFνψtoFνψFtμΞFΩνψ−τFst−tΞFνψFcoττνsνoψsF−tFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFXZ 4.2 47

(2018-2019)
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419 lνrΞctFtopSqu−rρFΛΞc−yFwνΛtμFχΞ−surΞχΞψtFνψFtμΞFτΞptoψQπΞtsFcμ−ψψΞτF−tFwνtμFtμΞFi|ti{F
ΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloCRF2018RF^_RFWXa 4.2 11

418 {Ξ−rcμFΩorF‘F‘U‘F—FrΞsoψ−ψcΞFproΛuctνoψFνψFâ��˛‰qqFΩνψ−τFst−tΞsFνψFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 22

417 uΞ−surΞχΞψtFoΩFtμΞFpνγγsF≥osoψFcoupτνψγFpropΞrtνΞsFνψFtμΞFpFSfF——PFSfFZâ��FΛΞc−yFcμ−ψψΞτF−tFNF
sqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 36

416 uΞ−surΞχΞψtFoΩFνψcτusνvΞFπΞtF−ψΛFΛνπΞtFcrossSsΞctνoψsFνψFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}eWYFOF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 12

415 {Ξ−rcμFΩorFΛ−rρFχ−ttΞrFproΛucΞΛFνψF−ssocν−tνoψFwνtμF≥ottoχForFtopFqu−rρsFνψF´ |Ξ~FcoττνsνoψsFwνtμF
tμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFW_ 4.2 32

414 {Ξ−rcμFΩorFΛou≥τyFcμ−rγΞΛFpνγγsF≥osoψFproΛuctνoψFνψFχuτtνSτΞptoψFΩνψ−τFst−tΞsFwνtμFtμΞFi|ti{F
ΛΞtΞctorFusνψγFprotoψSprotoψFcoττνsνoψsF−tTFEuropeanoPhysicaloJournaloCRF2018RF^_RFWaa 4.2 55

413 uΞ−surΞχΞψtFoΩFpoτ−rνs−tνoψFνψFΛΞc−ysFνψFprotoψSprotoψFcoττνsνoψsF−tF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2018RF^_RFW]Y 4.2 3

412 {Ξ−rcμΞsFΩorFμΞ−vyF——F−ψΛF—‘FrΞsoψ−ψcΞsFνψFtμΞFâ��â��qqF−ψΛF˛‰˛‰qqFΩνψ−τFst−tΞsFνψFppFcoττνsνoψsF−tFNF
sqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 17

411 {Ξ−rcμFΩorFp−νrFproΛuctνoψFoΩFupStypΞFvΞctorSτνρΞFqu−rρsF−ψΛFΩorFΩourStopSqu−rρFΞvΞψtsFνψFΩνψ−τF
st−tΞsFwνtμFχuτtνpτΞF≥SπΞtsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 23

410
uΞ−surΞχΞψtFoΩFΛνΩΩΞrΞψtν−τFcrossFsΞctνoψsF−ψΛF‘QU‘â��FcrossSsΞctνoψFr−tνosFΩorF‘F≥osoψFproΛuctνoψF
νψF−ssocν−tνoψFwνtμFπΞtsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF
2018RFXVW_RFW

5.4 7

409 uΞ−surΞχΞψtFoΩFtμΞF‘S≥osoψFχ−ssFνψFppFcoττνsνoψsF−tFNsqrt{s}e^RFμ≥oxF{|Ξ~}OFwνtμFtμΞFi|ti{F
ΛΞtΞctorF2018RF^_RFW 1

408 {Ξ−rcμFΩorFΛou≥τyFcμ−rγΞΛFpνγγsF≥osoψFproΛuctνoψFνψFχuτtνSτΞptoψFΩνψ−τFst−tΞsFwνtμFtμΞFi|ti{F
ΛΞtΞctorFusνψγFprotoψâ��protoψFcoττνsνoψsF−tFNsqrt{s}eWYRtΞxtF{|Ξ~}OF2018RF^_RFW 1

407 {Ξ−rcμFΩorFμΞ−vyFrΞsoψ−ψcΞsFΛΞc−yνψγFνψtoF−F‘ForF—F≥osoψF−ψΛF−FpνγγsF≥osoψFνψFΩνψ−τFst−tΞsFwνtμF
τΞptoψsF−ψΛF≥SπΞtsFνψFY]FΩ≥â��WFoΩFNFsqrt{s}eWYFOF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorF2018RFXVW_RFW 1

406
{Ξ−rcμFΩorFtμΞFpνγγsF≥osoψFproΛucΞΛFνψF−ssocν−tνoψFwνtμF−FvΞctorF≥osoψF−ψΛFΛΞc−yνψγFνψtoFtwoF
spνψSzΞroFp−rtνcτΞsFνψFtμΞFpFSfF−−FSfFZ≥Fcμ−ψψΞτFνψFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 14

405
uΞ−surΞχΞψtFoΩFtμΞFNF—γ−χχ−FtoFψuFovΞrτνψΞ{ψu}γ−χχ−FOFproΛuctνoψFcrossFsΞctνoψFνψFppFcoττνsνoψsF
−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorF−ψΛFτνχνtsFoψF−ψoχ−τousFtrνpτΞFγ−uγΞS≥osoψF
coupτνψγsTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 6

404 xroχptF−ψΛFψoψSproχptFΞττνptνcFΩτowFνψFx≥Qx≥FcoττνsνoψsF−tF|ΞvFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeano
PhysicaloJournaloCRF2018RF^_RF^_Z 4.2 8

403 {Ξ−rcμFΩorFpνγγsF≥osoψFp−νrFproΛuctνoψFνψFtμΞFcμ−ψψΞτFusνψγFcoττνsνoψFΛ−t−FrΞcorΛΞΛF−tF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFWVV^ 4.2 21

402 uΞ−surΞχΞψtFoΩFcoτourFΩτowFusνψγFπΞtSpuττFo≥sΞrv−≥τΞsFνψFΞvΞψtsFwνtμFtμΞFi|ti{FΞxpΞrνχΞψtF−tTF
EuropeanoPhysicaloJournaloCRF2018RF^_RF_Z^ 4.2 5
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401 iψγuτ−rF−ψ−τysνsFoΩFjFVFΛFFSfFsP˛…Q˛…â��FΛΞc−ysFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 44

400
{Ξ−rcμFΩorF−FψΞwFμΞ−vyFγ−uγΞS≥osoψFrΞsoψ−ψcΞFΛΞc−yνψγFνψtoF−FτΞptoψF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFνψFY]FΩ≥FoΩFcoττνsνoψsF−tF´ |Ξ~FwνtμFtμΞFi|ti{FΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloCRF
2018RF^_RFZVW

4.2 23

399
{Ξ−rcμFΩorFΛ−rρFχ−ttΞrFνψFΞvΞψtsFwνtμF−Fμ−Λroψνc−ττyFΛΞc−yνψγFvΞctorF≥osoψF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFνψFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2018RFXVW_RFW

5.4 15

398
uΞ−surΞχΞψtsFoΩFΛνΩΩΞrΞψtν−τFcrossFsΞctνoψsFoΩFtopFqu−rρFp−νrFproΛuctνoψFνψF−ssocν−tνoψFwνtμFπΞtsFνψF
ppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RF
XVW_RFW

5.4 4

397
{Ξ−rcμFΩorFpνγγsF≥osoψFp−νrFproΛuctνoψFνψFtμΞFNFupγ−χχ−Fupγ−χχ−F≥ovΞrτνψΞ{≥}FOFΩνψ−τFst−tΞFwνtμF
WYF|Ξ~FppFcoττνsνoψFΛ−t−FcoττΞctΞΛF≥yFtμΞFi|ti{FΞxpΞrνχΞψtTFJournaloofoHighoEnergyoPhysicsRF2018RF
XVW_RFW

5.4 23

396 {Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΞvΞψtsFwνtμFs−χΞScμ−rγΞFτΞptoψsF−ψΛF≥SπΞtsFνψFppFcoττνsνoψsF−tFNF
sqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 21

395 uΞ−surΞχΞψtFoΩFtμΞF−zνχutμ−τF−ψνsotropyFoΩFcμ−rγΞΛFp−rtνcτΞsFproΛucΞΛFνψFeF[TVX´ |Ξ~Fx≥Qx≥F
coττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFaa^ 4.2 21

394 xΞrΩorχ−ψcΞFoΩFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFrΞcoψstructνoψFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγF
protoψSprotoψFcoττνsνoψsF−tTFEuropeanoPhysicaloJournaloCRF2018RF^_RFaVY 4.2 66

393 {Ξ−rcμFΩorFΞτΞctrowΞ−ρFproΛuctνoψFoΩFsupΞrsyχχΞtrνcFp−rtνcτΞsFνψFΩνψ−τFst−tΞsFwνtμFtwoForFtμrΞΞF
τΞptoψsF−tFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFaa[ 4.2 49

392 {Ξ−rcμFΩorFcμ−rγΞΛFpνγγsF≥osoψsFΛΞc−yνψγFνψtoFtopF−ψΛF≥ottoχFqu−rρsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 39

391 wpΞr−tνoψF−ψΛFpΞrΩorχ−ψcΞFoΩFtμΞFi|ti{F|ντΞFk−τorνχΞtΞrFνψFzuψ´ WTFEuropeanoPhysicaloJournaloCRF
2018RF^_RFa_^ 4.2 13

390
{Ξ−rcμFΩorFsupΞrsyχχΞtryFνψFΩνψ−τFst−tΞsFwνtμFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχF−ψΛFχuτtνpτΞF≥SπΞtsFνψF
protoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2018RFXVW_RFW

5.4 28

389
{Ξ−rcμFΩorFp−νrFproΛuctνoψFoΩFμΞ−vyFvΞctorSτνρΞFqu−rρsFΛΞc−yνψγFνψtoFμνγμSp|F‘F≥osoψsF−ψΛFtopF
qu−rρsFνψFtμΞFτΞptoψSpτusSπΞtsFΩνψ−τFst−tΞFνψFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 16

388
{Ξ−rcμFΩorFtopSsqu−rρFp−νrFproΛuctνoψFνψFΩνψ−τFst−tΞsFwνtμFoψΞFτΞptoψRFπΞtsRF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFusνψγFY]FΩ≥â��WFoΩFNFsqrt{s}eWYFOF|Ξ~FppFcoττνsνoψFΛ−t−FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 33

387 {Ξ−rcμFΩorFτoψγSτνvΞΛFcμ−rγνψosF≥−sΞΛFoψF−FΛνs−ppΞ−rνψγStr−cρFsνγψ−turΞFνψFppFcoττνsνoψsF−tFNF
sqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 48

386 {Ξ−rcμFΩorFsupΞrsyχχΞtryFνψFΩνψ−τFst−tΞsFwνtμFcμ−rχFπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFWYF
|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 9

385 mvνΛΞψcΞFΩorF—c´–NYaVVOFνψFsΞχνSνψcτusνvΞFΛΞc−ysFoΩF≥SΩτ−vorΞΛFμ−ΛroψsTFPhysicaloReviewoDRF2018RFa_RF 4.9 17

384
{Ξ−rcμFΩorFcμ−rγΞΛFpνγγsF≥osoψsFΛΞc−yνψγFvν−Fp´–FSfFˇ�´–˛‰ˇ�FνψFtμΞFˇ�QπΞtsF−ψΛFˇ�QτΞptoψFΩνψ−τFst−tΞsFwνtμF
Y]FΩ≥â��WFoΩFppFcoττνsνoψFΛ−t−FrΞcorΛΞΛF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΞxpΞrνχΞψtTFJournaloofo
HighoEnergyoPhysicsRF2018RFXVW_RFW

5.4 33

(2018-2018)
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383 xroχptF−ψΛFψoψSproχptF−ψΛFsupprΞssνoψF−tFμνγμFtr−ψsvΞrsΞFχoχΞψtuχFνψFx≥Qx≥FcoττνsνoψsFwνtμF
tμΞFi|ti{FΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloCRF2018RF^_RF^]X 4.2 23

382 {Ξ−rcμFΩorFpνγγsF≥osoψFΛΞc−ysFtoF≥ΞyoψΛStμΞS{t−ψΛ−rΛSuoΛΞτFτνγμtF≥osoψsFνψFΩourSτΞptoψFΞvΞψtsF
wνtμFtμΞFi|ti{FΛΞtΞctorF−tFNFsqrt{s}eWYFOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 22

381 {Ξ−rcμFΩorFΞxcτusνvΞFpνγγsF−ψΛF—F≥osoψFΛΞc−ysFtoFg˛‡F−ψΛFˇ�˛‡FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 6

380 uΞ−surΞχΞψtsFoΩF≥SπΞtFt−γγνψγFΞΩΩνcνΞψcyFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFNFtovΞrτνψΞ{t}FOFΞvΞψtsF−tFNF
sqrt{s}eWYFOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 31

379 {Ξ−rcμFΩorFΩτ−vourScμ−ψγνψγFψΞutr−τFcurrΞψtFtopSqu−rρFΛΞc−ysFtFSfFq—FνψFprotoψSprotoψFcoττνsνoψsF−tFNF
sqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 8

378 uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞF−ψΛFΩνΛucν−τFproΛuctνoψFcrossSsΞctνoψsFνψFtμΞFτΞptoψQπΞtsFcμ−ψψΞτFνψF
coττνsνoψsF−tFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RFZ_^ 4.2 5

377 {Ξ−rcμFΩorFμΞ−vyFp−rtνcτΞsFΛΞc−yνψγFνψtoFtopSqu−rρFp−νrsFusνψγFτΞptoψSpτusSπΞtsFΞvΞψtsFνψF
protoψSprotoψFcoττνsνoψsF−tF´ FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2018RF^_RF[][ 4.2 34

376 {tuΛyFoΩFtμΞF’´–N[[]_OFst−tΞFwνtμFsΞχντΞptoψνcFΛΞc−ysFoΩFtμΞFjsVFχΞsoψTFPhysicaloReviewoDRF2018RF
a^RF 4.9 18

375
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FusνψγFtμΞFνψv−rν−ψtFχ−ssFΛνstrν≥utνoψFoΩFs−χΞSΩτ−vourFopposνtΞSsνγψF
ΛντΞptoψFp−νrsFνψFΞvΞψtsFwνtμFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψF´ FcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2018RF^_RF]X[

4.2 15

374 {Ξ−rcμFΩorFΛ−rρFχ−ttΞrF−ψΛFotμΞrFψΞwFpμΞψoχΞψ−FνψFΞvΞψtsFwνtμF−ψFΞψΞrγΞtνcFπΞtF−ψΛFτ−rγΞFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFusνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2018RFXVW_RFW 5.4 101

373 uΞ−surΞχΞψtFoΩFtopFqu−rρFpoτ−rνz−tνoψFνψFtt´flFτΞptoψQπΞtsFΩνψ−τFst−tΞsTFPhysicaloReviewoDRF2017RFa[RF 4.9 3

372
uΞ−surΞχΞψtFoΩFtμΞF norχuτ−bFsΞΞFtΞxt±F−ψΛF norχuτ−bFsΞΞFtΞxt±FproΛuctνoψFcrossFsΞctνoψsFνψF
χuτtντΞptoψFΩνψ−τFst−tΞsFusνψγFYTXFΩ≥ norχuτ−bFsΞΞFtΞxt±FoΩF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bF
sΞΞFtΞxt±FeFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFZV

4.2 14

371
iFχΞ−surΞχΞψtFoΩFtμΞFc−τorνχΞtΞrFrΞspoψsΞFtoFsνψγτΞFμ−ΛroψsF−ψΛFΛΞtΞrχνψ−tνoψFoΩFtμΞFπΞtFΞψΞrγyF
sc−τΞFuψcΞrt−νψtyFusνψγFtpkFzuψSWFScoττνsνoψFΛ−t−FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2017RF^^RFX]

4.2 22

370
uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFcrossSsΞctνoψsFoΩFsνψγτΞFtopSqu−rρF−ψΛFtopS−ψtνqu−rρFtScμ−ψψΞτF
proΛuctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2017RFXVW^RFW

5.4 22

369
uΞ−surΞχΞψtFoΩFπΞtF−ctνvνtyFproΛucΞΛFνψFtopSqu−rρFΞvΞψtsFwνtμF−ψFΞτΞctroψRF−FχuoψF−ψΛFtwoF
St−γγΞΛFπΞtsFνψFtμΞFΩνψ−τFst−tΞFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2017RF^^RFXXV

4.2 5

368 uΞ−surΞχΞψtFoΩFtμΞF≥osoψFpoτ−rνs−tνoψFνψF norχuτ−bFsΞΞFtΞxt±FΞvΞψtsFΩroχFcoττνsνoψsF−tF norχuτ−bF
sΞΞFtΞxt±FeF_F|Ξ~FνψFtμΞFτΞptoψ´ Q´ πΞtsFcμ−ψψΞτFwνtμFi|ti{TFEuropeanoPhysicaloJournaloCRF2017RF^^RFX]Z 4.2 19

367 mτΞctroψFΞΩΩνcνΞψcyFχΞ−surΞχΞψtsFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFXVWXFtpkFprotoψSprotoψFcoττνsνoψF
Λ−t−TFEuropeanoPhysicaloJournaloCRF2017RF^^RFWa[ 4.2 61

366
uΞ−surΞχΞψtsFoΩFtopSqu−rρFp−νrFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFνψFtμΞF norχuτ−bFsΞΞFtΞxt±Fcμ−ψψΞτFνψF
coττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF
^^RFXaX

4.2 13
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365 xΞrΩorχ−ψcΞFoΩF−τγorνtμχsFtμ−tFrΞcoψstructFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψF norχuτ−bFsΞΞFtΞxt±eF
_F|Ξ~FprotoψSprotoψFcoττνsνoψsFνψFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFXZW 4.2 38

364 uΞ−surΞχΞψtFoΩFtμΞFproχptFU norχuτ−bFsΞΞFtΞxt±Fp−νrFproΛuctνoψFcrossSsΞctνoψFνψFcoττνsνoψsF−tF
 norχuτ−bFsΞΞFtΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RF^] 4.2 47

363 {Ξ−rcμFΩorFtrν≥osoψF norχuτ−bFsΞΞFtΞxt±FproΛuctνoψFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´  norχuτ−bFsΞΞF
tΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFWZW 4.2 13

362 uΞ−surΞχΞψtFoΩFtμΞFΛνrΞctFkxFvνoτ−tνψγFcμ−rγΞF−syχχΞtryFνψFj´–Sf˛…´–˛‰˛…lVFΛΞc−ysTFPhysicaloReviewoDRF
2017RFa[RF 4.9 1

361 |opoτoγνc−τFcΞττFcτustΞrνψγFνψFtμΞFi|ti{Fc−τorνχΞtΞrsF−ψΛFνtsFpΞrΩorχ−ψcΞFνψFtpkFzuψFWTFEuropeano
PhysicaloJournaloCRF2017RF^^RFZaV 4.2 177

360
nνΛucν−τRFtot−τF−ψΛFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψFχΞ−surΞχΞψtsFoΩFScμ−ψψΞτFsνψγτΞFtopSqu−rρFproΛuctνoψF
νψFcoττνsνoψsF−tF_´ |Ξ~FusνψγFΛ−t−FcoττΞctΞΛF≥yFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF
^^RF[YW

4.2 27

359 uΞ−surΞχΞψtsFoΩFΞτΞctrowΞ−ρF norχuτ−bFsΞΞFtΞxt±FproΛuctνoψF−ψΛFcoψstr−νψtsFoψF−ψoχ−τousFγ−uγΞF
coupτνψγsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFZ^Z 4.2 14

358 rΞtFrΞcoψstructνoψF−ψΛFpΞrΩorχ−ψcΞFusνψγFp−rtνcτΞFΩτowFwνtμFtμΞFi|ti{FlΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2017RF^^RFZ]] 4.2 42

357 koχ≥νψ−tνoψFoΩFlVFχΞ−surΞχΞψtsFoΩFtμΞFtopFqu−rρFχ−ssTFPhysicaloReviewoDRF2017RFa[RF 4.9 1

356 uΞ−surΞχΞψtFoΩFχuτtνSp−rtνcτΞF−zνχutμ−τFcorrΞτ−tνoψsFνψFppRFp´ Q´ x≥F−ψΛFτowSχuτtνpτνcνtyFx≥´ Q´ x≥F
coττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFZX_ 4.2 48

355 uΞ−surΞχΞψtFoΩFνψcτusνvΞF−ψΛFΛνΩΩΞrΞψtν−τFcrossFsΞctνoψsFνψFtμΞFpFSfF——FPFSfFZâ��FΛΞc−yFcμ−ψψΞτFνψFppF
coττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 25

354 uΞ−surΞχΞψtFoΩFτΞptoψFΛνΩΩΞrΞψtν−τFΛνstrν≥utνoψsF−ψΛFtμΞFtopFqu−rρFχ−ssFνψFproΛuctνoψFνψFcoττνsνoψsF
−tF´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RF_VZ 4.2 11

353 uΞ−surΞχΞψtFoΩFtμΞFNFtovΞrτνψΞ{t}γ−χχ−FOFproΛuctνoψFcrossFsΞctνoψFνψFprotoψSprotoψFcoττνsνoψsF−tFNF
sqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 7

352
uΞ−surΞχΞψtsFoΩFcμ−rγΞF−ψΛFkxF−syχχΞtrνΞsFνψF≥Sμ−ΛroψFΛΞc−ysFusνψγFtopSqu−rρFΞvΞψtsFcoττΞctΞΛF
≥yFtμΞFi|ti{FΛΞtΞctorFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2017RF
XVW^RFW

5.4 6

351 xΞrΩorχ−ψcΞFoΩFtμΞFi|ti{Ftr−cρFrΞcoψstructνoψF−τγorνtμχsFνψFΛΞψsΞFΞψvνroψχΞψtsFνψFtpkFzuψFXTF
EuropeanoPhysicaloJournaloCRF2017RF^^RF]^Y 4.2 33

350
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΞvΞψtsFcoψt−νψνψγF−Fs−χΞSΩτ−vourFopposνtΞSsνγψFΛντΞptoψFp−νrRFπΞtsRF
−ψΛFτ−rγΞFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψF norχuτ−bFsΞΞFtΞxt±´  norχuτ−bFsΞΞFtΞxt± norχuτ−bFsΞΞF
tΞxt±FcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFWZZ

4.2 8

349
uΞ−surΞχΞψtFoΩFtμΞF——FproΛuctνoψFcrossFsΞctνoψFνψFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~F
usνψγFtμΞF——FSfFâ��â�� â��Qâ��gâ��â��gQF−ψΛFNF——toF{Ξττ}^{S}{Ξττ}^{Q}ψuFovΞrτνψΞ{ψu}FOFΛΞc−yFcμ−ψψΞτsFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW

5.4 9

348 xro≥νψγFtμΞF‘Ft≥FvΞrtΞxFstructurΞFνψFtScμ−ψψΞτFsνψγτΞStopSqu−rρFproΛuctνoψF−ψΛFΛΞc−yFνψFppF
coττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 11
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347 uΞ−surΞχΞψtsFoΩFˇ�NX{OF−ψΛF’NY_^XOFSfFrUˇ�ˇ�FQFˇ�Fâ��FproΛuctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμF
tμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 15

346 uΞ−surΞχΞψtsFoΩFtopSqu−rρFp−νrFtoF—S≥osoψFcrossSsΞctνoψFr−tνosF−tFNFsqrt{s}eWYFOFRF_RF^F|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 7

345 {Ξ−rcμFΩorFτΞptoψSΩτ−vourSvνoτ−tνψγFΛΞc−ysFoΩFtμΞFpνγγsF−ψΛF≥osoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2017RF^^RF^V 4.2 52

344 xΞrΩorχ−ψcΞFoΩFtμΞFi|ti{FtrνγγΞrFsystΞχFνψFXVW[TFEuropeanoPhysicaloJournaloCRF2017RF^^RFYW^ 4.2 272

343 zΞcoψstructνoψFoΩFprνχ−ryFvΞrtνcΞsF−tFtμΞFi|ti{FΞxpΞrνχΞψtFνψFzuψFWFprotoψSprotoψFcoττνsνoψsF−tF
tμΞFtpkTFEuropeanoPhysicaloJournaloCRF2017RF^^RFYYX 4.2 29

342
uΞ−surΞχΞψtsFoΩFtμΞFproΛuctνoψFcrossFsΞctνoψFoΩF−F norχuτ−bFsΞΞFtΞxt±F≥osoψFνψF−ssocν−tνoψFwνtμF
πΞtsFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF
2017RF^^RFY]W

4.2 26

341 xrΞcνsνoψFχΞ−surΞχΞψtF−ψΛFνψtΞrprΞt−tνoψFoΩFνψcτusνvΞFRF−ψΛFproΛuctνoψFcrossFsΞctνoψsFwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RFY]^ 4.2 56

340 uΞ−surΞχΞψtFoΩFπΞtFΩr−γχΞψt−tνoψFνψFx≥Qx≥F−ψΛFcoττνsνoψsF−tF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorF−tFtμΞF
tpkTFEuropeanoPhysicaloJournaloCRF2017RF^^RFY^a 4.2 35

339
{Ξ−rcμFΩorFΛ−rρFχ−ttΞrF−tF norχuτ−bFsΞΞFtΞxt±FνψFΩνψ−τFst−tΞsFcoψt−νψνψγF−ψFΞψΞrγΞtνcFpμotoψF−ψΛF
τ−rγΞFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF
^^RFYaY

4.2 52

338
uΞ−surΞχΞψtFoΩFcμ−rγΞΛSp−rtνcτΞFΛνstrν≥utνoψsFsΞψsνtνvΞFtoFtμΞFuψΛΞrτyνψγFΞvΞψtFνψFNFsqrt{s}eWYFOF
|Ξ~FprotoψSprotoψFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorF−tFtμΞFtpkTFJournaloofoHighoEnergyoPhysicsRF
2017RFXVW^RFW

5.4 9

337 {Ξ−rcμFΩorFΛνrΞctFtopFsqu−rρFp−νrFproΛuctνoψFνψFΩνψ−τFst−tΞsFwνtμFtwoFτΞptoψsFνψF|Ξ~FcoττνsνoψsFwνtμF
tμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RF_a_ 4.2 19

336
{Ξ−rcμFΩorFΛνrΞctFtopFsqu−rρFp−νrFproΛuctνoψFνψFΞvΞψtsFwνtμF−FpνγγsForF—F≥osoψRF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFνψFNFsqrt{s}eWYFOF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2017RFXVW^RFW

5.4 7

335
uΞ−surΞχΞψtFoΩFΛΞtΞctorScorrΞctΞΛFo≥sΞrv−≥τΞsFsΞψsνtνvΞFtoFtμΞF−ψoχ−τousFproΛuctνoψFoΩFΞvΞψtsF
wνtμFπΞtsF−ψΛFτ−rγΞFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFcoττνsνoψsF−tF´ |Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2017RF^^RF^][

4.2 10

334 uΞ−surΞχΞψtFoΩF≥Sμ−ΛroψFp−νrFproΛuctνoψFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFprotoψSprotoψFcoττνsνoψsF−tFNF
sqrt{s}e_FOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 5

333 {Ξ−rcμFΩorFsupΞrsyχχΞtryFνψFΞvΞψtsFwνtμF≥St−γγΞΛFπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFppF
coττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 13

332 uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFπΞtFcrossSsΞctνoψsFνψFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμF
tμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 12

331
{Ξ−rcμFΩorFp−νrFproΛuctνoψFoΩFvΞctorSτνρΞFtopFqu−rρsFνψFΞvΞψtsFwνtμFoψΞFτΞptoψRFπΞtsRF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFνψFNFsqrt{s}eWYFOF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2017RFXVW^RFW

5.4 27

330 qΛΞψtνΩνc−tνoψF−ψΛFrΞπΞctνoψFoΩFpντΞSupFπΞtsF−tFμνγμFpsΞuΛor−pνΛνtyFwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2017RF^^RF[_V 4.2 16
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329
uΞ−surΞχΞψtFoΩFproΛuctνoψFwνtμFtμΞFμ−Λroψνc−ττyFΛΞc−yνψγF≥osoψFrΞcoψstructΞΛF−sFoψΞForFtwoFπΞtsF
νψFcoττνsνoψsF−tFwνtμFi|ti{RF−ψΛFcoψstr−νψtsFoψF−ψoχ−τousFγ−uγΞFcoupτνψγsTFEuropeanoPhysicalo
JournaloCRF2017RF^^RF[]Y

4.2 15

328
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψF−FτΞptoψFpτusFμνγμFπΞtFχuτtνpτνcνtyFΩνψ−τFst−tΞFwνtμFtμΞFi|ti{F
ΞxpΞrνχΞψtFusνψγFNFsqrt{s}eWYFOF|Ξ~FprotoψSprotoψFcoττνsνoψFΛ−t−TFJournaloofoHighoEnergyoPhysicsRF
2017RFXVW^RFW

5.4 7

327 {Ξ−rcμΞsFΩorFtμΞF—˛‡FΛΞc−yFχoΛΞFoΩFtμΞFpνγγsF≥osoψF−ψΛFΩorFψΞwFμνγμSχ−ssFrΞsoψ−ψcΞsFνψFppF
coττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 20

326 {tuΛνΞsFoΩF—˛‡FproΛuctνoψFνψF−ssocν−tνoψFwνtμF−FμνγμSχ−ssFΛνπΞtFsystΞχFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 7

325 uΞ−surΞχΞψtsFoΩFtopSqu−rρFp−νrFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFνψFtμΞFτΞptoψQπΞtsFcμ−ψψΞτFνψFppF
coττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 12

324 {Ξ−rcμFΩorFtopFqu−rρFΛΞc−ysFtFSfFqpRFwνtμFpFSfF˛‡˛‡RFνψFNFsqrt{s}eWYFOF|Ξ~FppFcoττνsνoψsFusνψγFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 12

323 {tuΛyFoΩF−ψΛFproΛuctνoψFνψFcoττνsνoψsF−tF−ψΛFsΞ−rcμFΩorF−ψoχ−τousFqu−rtνcFγ−uγΞFcoupτνψγsFwνtμFtμΞF
i|ti{FΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloCRF2017RF^^RF]Z] 4.2 11

322 uΞ−surΞχΞψtsFoΩFtopFqu−rρFspνψFo≥sΞrv−≥τΞsFνψFNFtovΞrτνψΞ{t}FOFΞvΞψtsFusνψγFΛντΞptoψFΩνψ−τFst−tΞsFνψFNF
sqrt{s}e_FOF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 12

321
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FwνtμFτ−rγΞFπΞtFχuτtνpτνcνtνΞsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFusνψγF
τ−rγΞSr−ΛνusFπΞtsF−ψΛFΩτ−vourSt−γγνψγF−tFi|ti{FνψFWYF|Ξ~FppFcoττνsνoψsTFJournaloofoHighoEnergyoPhysics
RF2017RFXVW^RFW

5.4 8

320 |opSqu−rρFχ−ssFχΞ−surΞχΞψtFνψFtμΞF−ττSμ−ΛroψνcFNFtovΞrτνψΞ{t}FOFΛΞc−yFcμ−ψψΞτF−tFNFsqrt{s}e_FOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 6

319 uΞ−surΞχΞψtFoΩFtμΞFlrΞττS–−ψFtrνpτΞSΛνΩΩΞrΞψtν−τFcrossFsΞctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~TF
JournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 16

318 {Ξ−rcμFΩorF−Fsc−τ−rFp−rtψΞrFoΩFtμΞFtopFqu−rρFνψFtμΞFπΞtsFpτusFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFΩνψ−τF
st−tΞF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 30

317
{Ξ−rcμFΩorFsupΞrsyχχΞtryFνψFΩνψ−τFst−tΞsFwνtμFtwoFs−χΞSsνγψForFtμrΞΞFτΞptoψsF−ψΛFπΞtsFusνψγFY]FΩ≥â��WF
oΩFNFsqrt{s}eWYFOF|Ξ~FppFcoττνsνoψFΛ−t−FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RF
XVW^RFW

5.4 22

316
{Ξ−rcμFΩorFp−νrFproΛuctνoψFoΩFμΞ−vyFvΞctorSτνρΞFqu−rρsFΛΞc−yνψγFtoFμνγμSpF|F‘F≥osoψsF−ψΛF≥Fqu−rρsF
νψFtμΞFτΞptoψSpτusSπΞtsFΩνψ−τFst−tΞFνψFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTF
JournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW

5.4 29

315 uΞ−surΞχΞψtFoΩFtμΞFρFtFspτνttνψγFsc−τΞsFνψF—FSfFâ��â��FΞvΞψtsFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RFXVW^RFW 5.4 3

314
iψ−τysνsFoΩFtμΞF‘t≥FvΞrtΞxFΩroχFtμΞFχΞ−surΞχΞψtFoΩFtrνpτΞSΛνΩΩΞrΞψtν−τF−ψγuτ−rFΛΞc−yFr−tΞsFoΩF
sνψγτΞFtopFqu−rρsFproΛucΞΛFνψFtμΞFtScμ−ψψΞτF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2017RFXVW^RFW

5.4 7

313 mvνΛΞψcΞFΩorFtμΞFNFptoF≥ovΞrτνψΞ{≥}FOFΛΞc−yFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF
2017RFXVW^RFW 5.4 50

312
{Ξ−rcμFΩorFψΞwFμνγμSχ−ssFpμΞψoχΞψ−FνψFtμΞFΛντΞptoψFΩνψ−τFst−tΞFusνψγFY]FΩ≥â��WFoΩFprotoψSprotoψF
coττνsνoψFΛ−t−F−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2017RF
XVW^RFW

5.4 126
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311 lΞtΞrχνψ−tνoψFoΩFtμΞFstroψγFcoupτνψγFcoψst−ψtFΩroχFtr−ψsvΞrsΞFΞψΞrγySΞψΞrγyFcorrΞτ−tνoψsFνψF
χuτtνπΞtFΞvΞψtsF−tFusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2017RF^^RF_^X 4.2 19

310 uΞ−surΞχΞψtFoΩFtμΞFΩorw−rΛS≥−cρw−rΛF−syχχΞtryFoΩF˛�F−ψΛF˛�´flFproΛuctνoψFνψFpp´flFcoττνsνoψsTFPhysicalo
ReviewoDRF2016RFaYRF 4.9 1

309 uΞ−surΞχΞψtFoΩFtμΞFΩorw−rΛS≥−cρw−rΛF−syχχΞtrνΞsFνψFtμΞFproΛuctνoψFoΩF˛�F−ψΛF˛'F≥−ryoψsFνψFpp´flF
coττνsνoψsTFPhysicaloReviewoDRF2016RFaYRF 4.9 1

308 mvνΛΞψcΞFΩorF{νχuτt−ψΞousFxroΛuctνoψFoΩFrUˇ�F−ψΛFgFuΞsoψsTFPhysicaloReviewoLettersRF2016RFWW]RFV_XVVX 7.4 31

307 mvνΛΞψcΞFΩorF−FjØ{s}^{V}ˇ�^{´–}F{t−tΞTFPhysicaloReviewoLettersRF2016RFWW^RFVXXVVY 7.4 110

306 {tuΛyFoΩFΛou≥τΞFp−rtoψFνψtΞr−ctνoψsFνψFΛνpμotoψQΛνπΞtFΞvΞψtsFνψFpp´flFcoττνsνoψsF−tFseWTa]FF|Ξ~TF
PhysicaloReviewoDRF2016RFaYRF 4.9 13

305 zΞcoψstructνoψFoΩFμ−ΛroψνcFΛΞc−yFproΛuctsFoΩFt−uFτΞptoψsFwνtμFtμΞFi|ti{FΞxpΞrνχΞψtTFEuropeano
PhysicaloJournaloCRF2016RF^]RFXa[ 4.2 28

304 xΞrΩorχ−ψcΞFoΩFpντΞSupFχνtνγ−tνoψFtΞcμψνquΞsFΩorFπΞtsFνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bF
sΞΞFtΞxt±´ |Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[_W 4.2 148

303 uΞ−surΞχΞψtFoΩFtμΞFcμ−rγΞΛSp−rtνcτΞFχuτtνpτνcνtyFνψsνΛΞFπΞtsFΩroχF norχuτ−bFsΞΞFtΞxt± norχuτ−bFsΞΞF
tΞxt±´ FcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFYXX 4.2 35

302 uΞ−surΞχΞψtFoΩFπΞtF−ctνvνtyFνψFtopFqu−rρFΞvΞψtsFusνψγFtμΞFΞ˛…FΩνψ−τFst−tΞFwνtμFtwoF≥St−γγΞΛFπΞtsFνψFppF
coττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 4

301
uΞ−surΞχΞψtFoΩFtμΞFtr−ψsvΞrsΞFχoχΞψtuχF−ψΛF norχuτ−bFsΞΞFtΞxt±FΛνstrν≥utνoψsFoΩFlrΞττS–−ψF
τΞptoψFp−νrsFνψFprotoψSprotoψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2016RF^]RFXaW

4.2 63

300
uΞ−surΞχΞψtFoΩFΩνΛucν−τFΛνΩΩΞrΞψtν−τFcrossFsΞctνoψsFoΩFγτuoψSΩusνoψFproΛuctνoψFoΩFpνγγsF≥osoψsF
ΛΞc−yνψγFtoF‘‘FPSfΞ˛‰˛…˛‰FwνtμFtμΞFi|ti{FΛΞtΞctorF−tFNFsqrt{s}e_FOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF
2016RFXVW]RFW

5.4 13

299 {Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΞvΞψtsFwνtμF−FpμotoψF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFppF
coττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 13

298 iFsΞ−rcμFΩorFtopFsqu−rρsFwνtμFzSp−rνtySvνoτ−tνψγFΛΞc−ysFtoF−ττSμ−ΛroψνcFΩνψ−τFst−tΞsFwνtμFtμΞFi|ti{F
ΛΞtΞctorFνψFNFsqrt{s}e_FOF|Ξ~FprotoψSprotoψFcoττνsνoψsTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 10

297 qΛΞψtνΩνc−tνoψFoΩFμνγμFtr−ψsvΞrsΞFχoχΞψtuχFtopFqu−rρsFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 13

296 iFsΞ−rcμFΩorF−ψFΞxcνtΞΛFχuoψFΛΞc−yνψγFtoF−FχuoψF−ψΛFtwoFπΞtsFνψppcoττνsνoψsF−tF
Jsqrt{s}cec_c{rχ{|Ξ~}}JFwνtμFtμΞFi|ti{FΛΞtΞctorTFNewoJournaloofoPhysicsRF2016RFW_RFV^YVXW 2.9 1

295 jΞ−χSνψΛucΞΛF−ψΛFcosχνcSr−yF≥−cργrouψΛsFo≥sΞrvΞΛFνψFtμΞFi|ti{FΛΞtΞctorFΛurνψγFtμΞFtpkFXVWXF
protoψSprotoψFruψψνψγFpΞrνoΛTFJournaloofoInstrumentationRF2016RFWWRFxV[VWYSxV[VWY 1 8

294 uΞ−surΞχΞψtsFoΩFtopSqu−rρFp−νrFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFνψFtμΞFτΞptoψQπΞtsFcμ−ψψΞτFνψFcoττνsνoψsF
−tF norχuτ−bFsΞΞFtΞxt±FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[Y_ 4.2 48
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293 uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFtt´flFproΛuctνoψFcrossFsΞctνoψFνψFpp´flFcoττνsνoψsF−tFseWTa]FF|Ξ~F−ψΛF
ΛΞtΞrχνψ−tνoψFoΩFtμΞFtopFqu−rρFpoτΞFχ−ssTFPhysicaloReviewoDRF2016RFaZRF 4.9 9

292
uΞ−surΞχΞψtFoΩFtμΞFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFoΩFproχptF−ψΛFψoψSproχptFproΛuctνoψFoΩF norχuτ−bF
sΞΞFtΞxt±F−ψΛF norχuτ−bFsΞΞFtΞxt±FνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±F−ψΛF_´ |Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFX_Y

4.2 42

291 tuχνψosνtyFΛΞtΞrχνψ−tνoψFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FeF_F|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorF−tF
tμΞFtpkTFEuropeanoPhysicaloJournaloCRF2016RF^]RF][Y 4.2 188

290
{Ξ−rcμFΩorFsqu−rρsF−ψΛFγτuνψosFνψFΞvΞψtsFwνtμFμ−Λroψνc−ττyFΛΞc−yνψγFt−uFτΞptoψsRFπΞtsF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFνψFprotoψSprotoψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FrΞcorΛΞΛFwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF]_Y

4.2 7

289
iΛΛΞψΛuχFtoFâ��uΞ−surΞχΞψtFoΩFtμΞFNt≥−r{t}OFproΛuctνoψFcrossSsΞctνoψFusνψγFNΞχuFOFΞvΞψtsFwνtμF
≥St−γγΞΛFπΞtsFνψFppFcoττνsνoψsF−tFNsqrt{s}OFeF^F−ψΛF_FNRχ−tμrχ{|Ξ~}OFwνtμFtμΞFi|ti{FΛΞtΞctorâ��TF
EuropeanoPhysicaloJournaloCRF2016RF^]RFW

4.2 13

288 uΞ−surΞχΞψtFoΩFtμΞF−ψγuτ−rFcoΞΩΩνcνΞψtsFνψF—S≥osoψFΞvΞψtsFusνψγFΞτΞctroψF−ψΛFχuoψFp−νrsFΩroχF
Λ−t−Ft−ρΞψF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 20

287 {Ξ−rcμΞsFΩorFμΞ−vyFΛν≥osoψFrΞsoψ−ψcΞsFνψFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 20

286 l−rρFχ−ttΞrFνψtΞrprΞt−tνoψsFoΩFi|ti{FsΞ−rcμΞsFΩorFtμΞFΞτΞctrowΞ−ρFproΛuctνoψFoΩFsupΞrsyχχΞtrνcF
p−rtνcτΞsFνψFNFsqrt{s}e_FOF|Ξ~FprotoψSprotoψFcoττνsνoψsTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 16

285
{Ξ−rcμFΩorFtμΞF{t−ψΛ−rΛFuoΛΞτFpνγγsF≥osoψFΛΞc−yνψγFνψtoFNF≥ovΞrτνψΞ{≥}FOFproΛucΞΛFνψF−ssocν−tνoψF
wνtμFtopFqu−rρsFΛΞc−yνψγFμ−Λroψνc−ττyFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTF
JournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW

5.4 16

284 uΞ−surΞχΞψtFoΩFtμΞFkxSvνoτ−tνψγFpμ−sΞFgFsF−ψΛFtμΞFjFVFsFχΞsoψFΛΞc−yFwνΛtμFΛνΩΩΞrΞψcΞFwνtμFjFVFsF
FSfFrUˇ�gFΛΞc−ysFνψFi|ti{TFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 10

283
{Ξ−rcμFΩorFsqu−rρsF−ψΛFγτuνψosFνψFΩνψ−τFst−tΞsFwνtμFπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχF−tF
 norχuτ−bFsΞΞFtΞxt±FeWYF norχuτ−bFsΞΞFtΞxt±wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF
2016RF^]RFYaX

4.2 53

282 uΞ−surΞχΞψtFoΩFtμΞFΛou≥τΞSΛνΩΩΞrΞψtν−τFμνγμSχ−ssFlrΞττS–−ψFcrossFsΞctνoψFνψFppFcoττνsνoψsF−tFNF
sqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 24

281 iFsΞ−rcμFΩorFproχptFτΞptoψSπΞtsFνψFppFcoττνsνoψsF−tFNFsqrt{χ−tμrχ{s}}e_FOF|Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 22

280 {Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FwνtμFpμotoψQπΞtFΞvΞψtsFνψFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 12

279
uΞ−surΞχΞψtFoΩFtμΞFcΞψtr−τνtyFΛΞpΞψΛΞψcΞFoΩFtμΞFcμ−rγΞΛSp−rtνcτΞFpsΞuΛor−pνΛνtyFΛνstrν≥utνoψFνψF
protoψSτΞ−ΛFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2016RF^]RFWaa

4.2 39

278 uΞ−surΞχΞψtFoΩFtμΞFproΛuctνoψFcrossSsΞctνoψFoΩF−FsνψγτΞFtopFqu−rρFνψF−ssocν−tνoψFwνtμF−F‘F≥osoψF−tF
_F|Ξ~FwνtμFtμΞFi|ti{FΞxpΞrνχΞψtTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 12

277 {Ξ−rcμFΩorFtμΞFproΛuctνoψFoΩFsνψγτΞFvΞctorSτνρΞF−ψΛFΞxcνtΞΛFqu−rρsFνψFtμΞF‘tFΩνψ−τFst−tΞFνψFppF
coττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 14

276 {Ξ−rcμFΩorFstroψγFγr−vνtyFνψFχuτtνπΞtFΩνψ−τFst−tΞsFproΛucΞΛFνψFppFcoττνsνoψsF−tFNFsqrt{s}eWYFOF|Ξ~FusνψγF
tμΞFi|ti{FΛΞtΞctorF−tFtμΞFtpkTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 12

(2016-2016)
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275 qΛΞψtνΩνc−tνoψFoΩF≥oostΞΛRFμ−Λroψνc−ττyFΛΞc−yνψγF≥osoψsF−ψΛFcoχp−rνsoψsFwνtμFi|ti{FΛ−t−Ft−ρΞψF−tF
 norχuτ−bFsΞΞFtΞxt±´ |Ξ~TFEuropeanoPhysicaloJournaloCRF2016RF^]RFW[Z 4.2 44

274 {Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΞvΞψtsFwνtμF−tFτΞ−stFtμrΞΞFpμotoψsFcoττΞctΞΛFνψFcoττνsνoψsF−tF norχuτ−bF
sΞΞFtΞxt±FeF_F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFXWV 4.2 53

273 xro≥νψγFτΞptoψFΩτ−vourFvνoτ−tνoψFvν−FψΞutrνψoτΞssF norχuτ−bFsΞΞFtΞxt±FΛΞc−ysFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFXYX 4.2 12

272 iFψΞwFχΞtμoΛFtoFΛνstνψγuνsμFμ−Λroψνc−ττyFΛΞc−yνψγF≥oostΞΛF≥osoψsFΩroχF≥osoψsFusνψγFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFXY_ 4.2 6

271 {Ξ−rcμFΩorFsupΞrsyχχΞtryF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FνψFΩνψ−τFst−tΞsFwνtμFπΞtsF−ψΛFtwoFs−χΞSsνγψF
τΞptoψsForFtμrΞΞFτΞptoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFX[a 4.2 48

270 {Ξ−rcμFΩorFνψvνsν≥τΞFΛΞc−ysFoΩF−FpνγγsF≥osoψFusνψγFvΞctorS≥osoψFΩusνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 45

269
{Ξ−rcμFΩorF−ψoχ−τousFcoupτνψγsFνψFtμΞF‘Ft≥FvΞrtΞxFΩroχFtμΞFχΞ−surΞχΞψtFoΩFΛou≥τΞFΛνΩΩΞrΞψtν−τF
−ψγuτ−rFΛΞc−yFr−tΞsFoΩFsνψγτΞFtopFqu−rρsFproΛucΞΛFνψFtμΞFtScμ−ψψΞτFwνtμFtμΞFi|ti{FΛΞtΞctorTF
JournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFWSZ]

5.4 12

268 {Ξ−rcμΞsFΩorFsc−τ−rFτΞptoqu−rρsFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FeF_´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2016RF^]RF[ 4.2 68

267
uΞ−surΞχΞψtsFoΩFtμΞFpνγγsF≥osoψFproΛuctνoψF−ψΛFΛΞc−yFr−tΞsF−ψΛFcoupτνψγFstrΞψγtμsFusνψγF
coττνsνoψFΛ−t−F−tF norχuτ−bFsΞΞFtΞxt±F−ψΛF_´ |Ξ~FνψFtμΞFi|ti{FΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloC
RF2016RF^]RF]

4.2 185

266
uΞ−surΞχΞψtsFoΩFΩνΛucν−τFcrossSsΞctνoψsFΩorF norχuτ−bFsΞΞFtΞxt±FproΛuctνoψFwνtμFoψΞForFtwoF
−ΛΛνtνoψ−τFSπΞtsFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±e_F|Ξ~´ usνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeano
PhysicaloJournaloCRF2016RF^]RFWW

4.2 21

265 {tuΛyFoΩFtμΞF norχuτ−bFsΞΞFtΞxt±F−ψΛF norχuτ−bFsΞΞFtΞxt±FΛΞc−ysFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeano
PhysicaloJournaloCRF2016RF^]RFZ 4.2 13

264
{Ξ−rcμFΩorF−ψF−ΛΛνtνoψ−τRFμΞ−vyFpνγγsF≥osoψFνψFtμΞF norχuτ−bFsΞΞFtΞxt±FΛΞc−yFcμ−ψψΞτF−tF norχuτ−bF
sΞΞFtΞxt±FνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψFΛ−t−FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF
2016RF^]RFZ[

4.2 152

263 {Ξ−rcμFΩorFsνψγτΞFtopSqu−rρFproΛuctνoψFvν−FΩτ−vourScμ−ψγνψγFψΞutr−τFcurrΞψtsF−tF_´ |Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[[ 4.2 28

262 uΞ−surΞχΞψtFoΩFtμΞFcμ−rγΞF−syχχΞtryFνψFtopSqu−rρFp−νrFproΛuctνoψFνψFtμΞFτΞptoψSpτusSπΞtsFΩνψ−τF
st−tΞFνψFppFcoττνsνoψFΛ−t−F−tFNsqrt{s}e_Rχ−tμrχF|Ξ~{}OFwνtμFtμΞFi|ti{FΛΞtΞctorF2016RF^]RFW 1

261 {tuΛyFoΩFμ−rΛFΛou≥τΞSp−rtoψFsc−ttΞrνψγFνψFΩourSπΞtFΞvΞψtsFνψFppFcoττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~FwνtμF
tμΞFi|ti{FΞxpΞrνχΞψtTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 21

260
{Ξ−rcμFΩorFtμΞF{t−ψΛ−rΛFuoΛΞτFpνγγsF≥osoψFproΛucΞΛF≥yFvΞctorS≥osoψFΩusνoψF−ψΛFΛΞc−yνψγFtoF
≥ottoχFqu−rρsFνψFNFsqrt{s}e_FOF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2016RFXVW]RFW

5.4 8

259
uΞ−surΞχΞψtFoΩFΞvΞψtSsμ−pΞFo≥sΞrv−≥τΞsFνψF norχuτ−bFsΞΞFtΞxt±FΞvΞψtsFνψFcoττνsνoψsF−tF norχuτ−bF
sΞΞFtΞxt±´  norχuτ−bFsΞΞFtΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorF−tFtμΞFtpkTFEuropeanoPhysicaloJournaloCRF2016RF
^]RFY^[

4.2 5

258 kμ−rγΞΛSp−rtνcτΞFΛνstrν≥utνoψsFνψFνψtΞr−ctνoψsF−tF norχuτ−bFsΞΞFtΞxt±FχΞ−surΞΛFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFZVY 4.2 19
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257 kμ−rγΞΛSp−rtνcτΞFΛνstrν≥utνoψsF−tFτowFtr−ψsvΞrsΞFχoχΞψtuχFνψF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FνψtΞr−ctνoψsF
χΞ−surΞΛFwνtμFtμΞFi|ti{FΛΞtΞctorF−tFtμΞFtpkTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[VX 4.2 37

256 {Ξ−rcμFΩorF≥ottoχFsqu−rρFp−νrFproΛuctνoψFνψFprotoψSprotoψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[Z^ 4.2 25

255
{Ξ−rcμFΩorFχνψνχ−τFsupΞrsyχχΞtrνcFst−ψΛ−rΛFχoΛΞτFpνγγsFjosoψsF´ U´ F−ψΛFΩorF−F norχuτ−bFsΞΞFtΞxt±F
≥osoψFνψFtμΞF norχuτ−bFsΞΞFtΞxt±FΩνψ−τFst−tΞFproΛucΞΛFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±F|Ξ~FwνtμF
tμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[_[

4.2 28

254 uΞ−surΞχΞψtFoΩFtμΞFpμotoψFνΛΞψtνΩνc−tνoψFΞΩΩνcνΞψcνΞsFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFtpkFzuψSWF
Λ−t−TFEuropeanoPhysicaloJournaloCRF2016RF^]RF]]] 4.2 53

253 uΞ−surΞχΞψtFoΩFtμΞF norχuτ−bFsΞΞFtΞxt±FΛνπΞtFcrossFsΞctνoψFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF]^V 4.2 7

252 |μΞFpΞrΩorχ−ψcΞFoΩFtμΞFπΞtFtrνγγΞrFΩorFtμΞFi|ti{FΛΞtΞctorFΛurνψγFXVWWFΛ−t−Ft−ρνψγTFEuropeano
PhysicaloJournaloCRF2016RF^]RF[X] 4.2 16

251 {Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΛνΩΩΞrΞψtSΩτ−vourFμνγμSχ−ssFΛντΞptoψFΩνψ−τFst−tΞsFνψFcoττνsνoψsF−tF
 norχuτ−bFsΞΞFtΞxt±´ |ΞvFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[ZW 4.2 7

250
{Ξ−rcμFΩorFtμΞFpνγγsF≥osoψFproΛucΞΛFνψF−ssocν−tνoψFwνtμF−F≥osoψF−ψΛFΛΞc−yνψγFtoFΩourFSqu−rρsFvν−F
twoFspνψSzΞroFp−rtνcτΞsFνψFcoττνsνoψsF−tFWYF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF
2016RF^]RF]V[

4.2 16

249 uuoψFrΞcoψstructνoψFpΞrΩorχ−ψcΞFoΩFtμΞFi|ti{FΛΞtΞctorFνψFprotoψSprotoψFcoττνsνoψFΛ−t−F−tF
 norχuτ−bFsΞΞFtΞxt±eWY´ |Ξ~TFEuropeanoPhysicaloJournaloCRF2016RF^]RFXaX 4.2 263

248 |ΞstFoΩFkxFνψv−rν−ψcΞFνψFvΞctorS≥osoψFΩusνoψFproΛuctνoψFoΩFtμΞFpνγγsF≥osoψFusνψγFtμΞFχΞtμoΛFνψFtμΞF
Λνt−uFΛΞc−yFcμ−ψψΞτFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF][_ 4.2 26

247 {Ξ−rcμFΩorFγτuνψosFνψFΞvΞψtsFwνtμF−ψFνsoτ−tΞΛFτΞptoψRFπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχF−tF
 norχuτ−bFsΞΞFtΞxt±FeFWYF|ΞF~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[][ 4.2 20

246 uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFνsoτ−tΞΛFproχptFpμotoψFcrossFsΞctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 25

245
uΞ−surΞχΞψtFoΩFspνψFcorrΞτ−tνoψF≥ΞtwΞΞψFtopF−ψΛF−ψtνtopFqu−rρsFproΛucΞΛFνψFpp´flFcoττνsνoψsF−tF
seWTa]´ |Ξ~TFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsRF2016RF
^[^RFWaaSXV]

4.2 3

244 xrΞcνsΞFχΞ−surΞχΞψtFoΩFtμΞFtopFqu−rρFχ−ssFνψFΛντΞptoψFΛΞc−ysFusνψγFoptνχνzΞΛFψΞutrνψoFwΞνγμtνψγTF
PhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsRF2016RF^[XRFW_SX] 4.2 6

243 {Ξ−rcμFΩorF−FμνγμSχ−ssFpνγγsF≥osoψFΛΞc−yνψγFtoF−F‘F≥osoψFp−νrFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 59

242
{Ξ−rcμFΩorFΩτ−vourScμ−ψγνψγFψΞutr−τFcurrΞψtFtopSqu−rρFΛΞc−ysFtoF norχuτ−bFsΞΞFtΞxt±FνψF norχuτ−bF
sΞΞFtΞxt±FcoττνsνoψFΛ−t−FcoττΞctΞΛFwνtμFtμΞFi|ti{FΛΞtΞctorF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~TFEuropeano
PhysicaloJournaloCRF2016RF^]RFWX

4.2 16

241
uΞ−surΞχΞψtFoΩFtμΞFcμ−rγΞF−syχχΞtryFνψFtopSqu−rρFp−νrFproΛuctνoψFνψFtμΞFτΞptoψSpτusSπΞtsFΩνψ−τF
st−tΞFνψFcoττνsνoψFΛ−t−F−tF norχuτ−bFsΞΞFtΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF
2016RF^]RF_^

4.2 18

240 {Ξ−rcμFΩorFΛνrΞctFtopFsqu−rρFp−νrFproΛuctνoψFνψFΩνψ−τFst−tΞsFwνtμFtwoFt−uFτΞptoψsFνψFcoττνsνoψsF−tF
 norχuτ−bFsΞΞFtΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF_W 4.2 7
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239 {Ξ−rcμFΩorFcμ−rγΞΛFpνγγsF≥osoψsFνψFtμΞFpF´–FSfFt≥FΛΞc−yFcμ−ψψΞτFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~F
usνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 33

238 {tuΛyFoΩFtμΞFr−rΞFΛΞc−ysFoΩF norχuτ−bFsΞΞFtΞxt±F−ψΛF norχuτ−bFsΞΞFtΞxt±FνψtoFχuoψFp−νrsFΩroχFΛ−t−F
coττΞctΞΛFΛurνψγFtμΞFtpkFzuψFWFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[WY 4.2 27

237
{Ξ−rcμFΩorFsupΞrsyχχΞtryFνψF−FΩνψ−τFst−tΞFcoψt−νψνψγFtwoFpμotoψsF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFνψF norχuτ−bFsΞΞFtΞxt±´ e´ WY´ |Ξ~F norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tFtμΞFtpkFusνψγFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RF[W^

4.2 17

236 {Ξ−rcμFΩorFrΞsoψ−ψcΞsFνψFΛνpμotoψFΞvΞψtsF−tFNFsqrt{s}eWYFOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 49

235 jsVFτνΩΞtνχΞFχΞ−surΞχΞψtFνψFtμΞFkxSoΛΛFΛΞc−yFcμ−ψψΞτFjsVSfrUˇ�FΩVNa_VOTFPhysicaloReviewoDRF2016RF
aZRF 4.9 5

234 uΞ−surΞχΞψtFoΩFtμΞFtopFqu−rρFχ−ssFusνψγFtμΞFχ−trνxFΞτΞχΞψtFtΞcμψνquΞFνψFΛντΞptoψFΩνψ−τFst−tΞsTF
PhysicaloReviewoDRF2016RFaZRF 4.9 8

233 {Ξ−rcμFΩorFsνψγτΞFproΛuctνoψFoΩFvΞctorSτνρΞFqu−rρsFΛΞc−yνψγFνψtoFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞF
tΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2016RF^]RFZZX 4.2 24

232 uΞ−surΞχΞψtFoΩFtμΞFrΞτ−tνvΞFwνΛtμFΛνΩΩΞrΞψcΞFoΩFtμΞFNF{j}^Vμ≥ox{S}F{ovΞrτνψΞ{j}}^VFOFsystΞχFwνtμF
tμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2016RFXVW]RFW 5.4 5

231 uΞ−surΞχΞψtFoΩFtμΞFjNsONVOFτνΩΞtνχΞFνψFtμΞFΩτ−vorSspΞcνΩνcFΛΞc−yFcμ−ψψΞτFjNsONVOSflNsONSO˛…NQO˛‰’TF
PhysicaloReviewoLettersRF2015RFWWZRFV]XVVW 7.4 5

230 uΞ−surΞχΞψtFoΩFtμΞFΞτΞctroψFcμ−rγΞF−syχχΞtryFνψFpp´flSf‘Q’SfΞ˛‰Q’FΛΞc−ysFνψFpp´flFcoττνsνoψsF−tF
seWTa]FF|Ξ~TFPhysicaloReviewoDRF2015RFaWRF 4.9 26

229 rΞtFΞψΞrγyFχΞ−surΞχΞψtF−ψΛFνtsFsystΞχ−tνcFuψcΞrt−νψtyFνψFprotoψSprotoψFcoττνsνoψsF−tF norχuτ−bFsΞΞF
tΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFW^ 4.2 194

228 {Ξ−rcμFΩorFνψvνsν≥τΞFp−rtνcτΞsFproΛucΞΛFνψF−ssocν−tνoψFwνtμFsνψγτΞStopSqu−rρsFνψFprotoψSprotoψF
coττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RF^a 4.2 21

227 {Ξ−rcμFΩorFrΞsoψ−ψtFΛν≥osoψFproΛuctνoψFνψFtμΞF norχuτ−bFsΞΞFtΞxt±FΩνψ−τFst−tΞFνψF norχuτ−bFsΞΞFtΞxt±F
coττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RF]a 4.2 62

226 uΞ−surΞχΞψtsFoΩFtμΞF norχuτ−bFsΞΞFtΞxt±FproΛuctνoψFcrossFsΞctνoψsFνψF−ssocν−tνoψFwνtμFπΞtsFwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RF_X 4.2 54

225 {Ξ−rcμFΩorFΛ−rρFχ−ttΞrFνψFΞvΞψtsFwνtμFμΞ−vyFqu−rρsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψF norχuτ−bF
sΞΞFtΞxt±FcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFaX 4.2 60

224
uΞ−surΞχΞψtFoΩFtμΞFNFtovΞrτνψΞ{t}FOFproΛuctνoψFcrossSsΞctνoψF−sF−FΩuψctνoψFoΩFπΞtFχuτtνpτνcνtyF−ψΛFπΞtF
tr−ψsvΞrsΞFχoχΞψtuχFνψF^F|Ξ~FprotoψSprotoψFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2015RFXVW[RFW

5.4 14

223
uΞ−surΞχΞψtFoΩFtμΞF‘F‘FQF‘F—FcrossFsΞctνoψF−ψΛFτνχνtsFoψF−ψoχ−τousFtrνpτΞFγ−uγΞFcoupτνψγsFusνψγF
Ωνψ−τFst−tΞsFwνtμFoψΞFτΞptoψRFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχRF−ψΛFtwoFπΞtsFwνtμFtμΞFi|ti{FΛΞtΞctorF
−tFNFsqrt{s}e^FOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW

5.4 12

222 {Ξ−rcμΞsFΩorFμΞ−vyFτoψγSτνvΞΛFcμ−rγΞΛFp−rtνcτΞsFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFprotoψSprotoψFcoττνsνoψsF
−tFNFsqrt{s}e_FOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 29
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221 {Ξ−rcμFΩorFtμΞFNF≥ovΞrτνψΞ{≥}FOFΛΞc−yFoΩFtμΞF{t−ψΛ−rΛFuoΛΞτFpνγγsF≥osoψFνψF−ssocν−tΞΛFN‘U—OpF
proΛuctνoψFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 64

220 uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFπΞtFcrossSsΞctνoψFνψFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~FusνψγF
ZT[FΩ≥â��WFoΩFΛ−t−FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 27

219
{Ξ−rcμFΩorF−ψoχ−τousFproΛuctνoψFoΩFproχptFs−χΞSsνγψFτΞptoψFp−νrsF−ψΛFp−νrSproΛucΞΛFΛou≥τyF
cμ−rγΞΛFpνγγsF≥osoψsFwνtμFNFsqrt{s}e_FOF|Ξ~FppFcoττνsνoψsFusνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2015RFXVW[RFW

5.4 45

218
{Ξ−rcμFΩorFcμ−rγΞΛFpνγγsF≥osoψsFΛΞc−yνψγFvν−FpF´–FSfFˇ�F´–F˛‰FνψFΩuττyFμ−ΛroψνcFΩνψ−τFst−tΞsFusνψγFppF
coττνsνoψFΛ−t−F−tFNFsqrt{s}FOFeF_F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RF
XVW[RFW

5.4 56

217
{Ξ−rcμFΩorFproΛuctνoψFoΩF norχuτ−bFsΞΞFtΞxt±FrΞsoψ−ψcΞsFΛΞc−yνψγFtoF−FτΞptoψRFψΞutrνψoF−ψΛFπΞtsFνψF
 norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2015RF^[RFXVa

4.2 73

216 xΞrΩorχ−ψcΞFoΩFtμΞFi|ti{FχuoψFtrνγγΞrFνψFppFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±F|Ξ~TFEuropeano
PhysicaloJournaloCRF2015RF^[RFWXV 4.2 51

215 {Ξ−rcμFΩorFpνγγsF≥osoψFp−νrFproΛuctνoψFνψFtμΞF norχuτ−bFsΞΞFtΞxt±FΩνψ−τFst−tΞFΩroχFcoττνsνoψsF−tF
 norχuτ−bFsΞΞFtΞxt±F|Ξ~wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFZWX 4.2 66

214 lΞtΞrχνψ−tνoψFoΩFspνψF−ψΛFp−rνtyFoΩFtμΞFpνγγsF≥osoψFνψFtμΞF norχuτ−bFsΞΞFtΞxt±FΛΞc−yFcμ−ψψΞτFwνtμF
tμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFXYW 4.2 15

213
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΩνψ−τFst−tΞsFwνtμF−ψFΞψΞrγΞtνcFπΞtF−ψΛFτ−rγΞFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2015RF^[RFXaa

4.2 202

212 {Ξ−rcμFΩorF−FψΞwFrΞsoψ−ψcΞFΛΞc−yνψγFtoF−ForF≥osoψF−ψΛF−FpνγγsF≥osoψFνψFtμΞF norχuτ−bFsΞΞFtΞxt±F
Ωνψ−τFst−tΞsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFX]Y 4.2 46

211 uΞ−surΞχΞψtFoΩFtμrΞΞSπΞtFproΛuctνoψFcrossSsΞctνoψsFνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF^´  norχuτ−bF
sΞΞFtΞxt±FcΞψtrΞSoΩSχ−ssFΞψΞrγyFusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFXX_ 4.2 18

210 koψstr−νψtsFoψFtμΞFoΩΩSsμΞττFpνγγsF≥osoψFsνγψ−τFstrΞψγtμFνψFtμΞFμνγμSχ−ssF−ψΛFΩνψ−τFst−tΞsFwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFYY[ 4.2 56

209
qΛΞψtνΩνc−tνoψF−ψΛFΞψΞrγyFc−τν≥r−tνoψFoΩFμ−Λroψνc−ττyFΛΞc−yνψγFt−uFτΞptoψsFwνtμFtμΞFi|ti{F
ΞxpΞrνχΞψtFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt± norχuτ−bFsΞΞFtΞxt±TFEuropeanoPhysicaloJournaloCRF2015
RF^[RFYVY

4.2 49

208 {tuΛyFoΩFtμΞFspνψF−ψΛFp−rνtyFoΩFtμΞFpνγγsF≥osoψFνψFΛν≥osoψFΛΞc−ysFwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2015RF^[RFZ^] 4.2 104

207
w≥sΞrv−tνoψF−ψΛFχΞ−surΞχΞψtsFoΩFtμΞFproΛuctνoψFoΩFproχptF−ψΛFψoψSproχptF norχuτ−bFsΞΞFtΞxt±F
χΞsoψsFνψF−ssocν−tνoψFwνtμF−F norχuτ−bFsΞΞFtΞxt±F≥osoψFνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bF
sΞΞFtΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFXXa

4.2 38

206
{Ξ−rcμFΩorFtμΞF{t−ψΛ−rΛFuoΛΞτFpνγγsF≥osoψFproΛucΞΛFνψF−ssocν−tνoψFwνtμFtopFqu−rρsF−ψΛFΛΞc−yνψγF
νψtoF norχuτ−bFsΞΞFtΞxt±FνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFYZa

4.2 94

205
{Ξ−rcμFΩorFsupΞrsyχχΞtryFνψFΞvΞψtsFcoψt−νψνψγF−Fs−χΞSΩτ−vourFopposνtΞSsνγψFΛντΞptoψFp−νrRFπΞtsRF−ψΛF
τ−rγΞFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2015RF^[RFYW_

4.2 44

204 {Ξ−rcμFΩorFμΞ−vyFτoψγSτνvΞΛFχuτtνScμ−rγΞΛFp−rtνcτΞsFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FusνψγFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFY]X 4.2 22
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203 |woSp−rtνcτΞFjosΞSmνψstΞνψFcorrΞτ−tνoψsFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FVTaF−ψΛF^F|Ξ~FχΞ−surΞΛF
wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFZ]] 4.2 28

202 uΞ−surΞχΞψtFoΩFtμΞFtopFqu−rρFχ−ssFνψFtμΞF norχuτ−bFsΞΞFtΞxt±F−ψΛF norχuτ−bFsΞΞFtΞxt±Fcμ−ψψΞτsF
usνψγF norχuτ−bFsΞΞFtΞxt±´  norχuτ−bFsΞΞFtΞxt±Fi|ti{FΛ−t−TFEuropeanoPhysicaloJournaloCRF2015RF^[RFYYV 4.2 32

201 uΞ−surΞχΞψtFoΩFtμΞFΩorw−rΛS≥−cρw−rΛF−syχχΞtryFνψF˛�≥VF−ψΛF˛�´fl≥VF≥−ryoψFproΛuctνoψFνψFpp´flF
coττνsνoψsF−tFseWTa]F|Ξ~TFPhysicaloReviewoDRF2015RFaWRF 4.9 3

200 {νχuτt−ψΞousFχΞ−surΞχΞψtFoΩFΩorw−rΛS≥−cρw−rΛF−syχχΞtryF−ψΛFtopFpoτ−rνz−tνoψFνψFΛντΞptoψFΩνψ−τF
st−tΞsFΩroχFtt´flFproΛuctνoψF−tFtμΞF|Ξv−troψTFPhysicaloReviewoDRF2015RFaXRF 4.9 18

199 |Ξv−troψFkoχ≥νψ−tνoψFoΩF{νψγτΞS|opSyu−rρFkrossF{ΞctνoψsF−ψΛFlΞtΞrχνψ−tνoψFoΩFtμΞFu−γψνtuΛΞFoΩF
tμΞFk−≥ν≥≥oSso≥−y−sμνSu−sρ−w−Fu−trνxFmτΞχΞψtF~Ø{t≥}TFPhysicaloReviewoLettersRF2015RFWW[RFW[XVVY 7.4 23

198 {Ξ−rcμFΩorF~νoτ−tνoψFoΩFkx|F−ψΛFtorΞψtzFqψv−rν−ψcΞFνψFjsNVOFuΞsoψFwscνττ−tνoψsTFPhysicaloReviewo
LettersRF2015RFWW[RFW]W]VW 7.4 6

197 qψcτusνvΞFxroΛuctνoψFoΩFtμΞF’NZWZVOF{t−tΞFνψFpp ovΞrF´fl±FkoττνsνoψsF−tFlVTFPhysicaloReviewoLettersRF
2015RFWW[RFXYXVVW 7.4 32

196 {Ξ−rcμFΩorFτowSsc−τΞFγr−vνtyFsνγψ−turΞsFνψFχuτtνSπΞtFΩνψ−τFst−tΞsFwνtμFtμΞFi|ti{FΛΞtΞctorF−tFNF
sqrt{s}e_FOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 2

195 iFsΞ−rcμFΩorFμνγμSχ−ssFrΞsoψ−ψcΞsFΛΞc−yνψγFtoFˇ�Qˇ�â��FνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 22

194 {uχχ−ryFoΩFtμΞFi|ti{FΞxpΞrνχΞψtâ��sFsΞψsνtνvνtyFtoFsupΞrsyχχΞtryF−ΩtΞrFtpkFzuψFWFâ��FνψtΞrprΞtΞΛF
νψFtμΞFpμΞψoχΞψoτoγνc−τFu{{uTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 42

193 {Ξ−rcμFΩorFτΞptoψSΩτ−vourSvνoτ−tνψγFpFSfF˛…ˇ�FΛΞc−ysFoΩFtμΞFpνγγsF≥osoψFwνtμFtμΞFi|ti{FΛΞtΞctorTF
JournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 46

192 uΞ−surΞχΞψtFoΩFΩourSπΞtFΛνΩΩΞrΞψtν−τFcrossFsΞctνoψsFνψFNFsqrt{s}e_FOF|Ξ~FprotoψSprotoψFcoττνsνoψsF
usνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFWS^] 5.4 5

191 iFsΞ−rcμFΩorFNFtovΞrτνψΞ{t}FOFrΞsoψ−ψcΞsFusνψγFτΞptoψSpτusSπΞtsFΞvΞψtsFνψFprotoψSprotoψFcoττνsνoψsF−tFNF
sqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 57

190 uΞ−surΞχΞψtFoΩFtμΞFΩorw−rΛS≥−cρw−rΛF−syχχΞtryFoΩFΞτΞctroψF−ψΛFχuoψFp−νrSproΛuctνoψFνψFppF
coττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 18

189 uΞ−surΞχΞψtFoΩFcμ−rγΞΛSp−rtνcτΞFspΞctr−FνψFx≥Qx≥FcoττνsνoψsF−tFNFsqrt{sØ{χ−tμrχ{vv}}}eXT^]FOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorF−tFtμΞFtpkTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 49

188 iψ−τysνsFoΩFΞvΞψtsFwνtμF≥SπΞtsF−ψΛF−Fp−νrFoΩFτΞptoψsFoΩFtμΞFs−χΞFcμ−rγΞFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_F
OF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 26

187 koψstr−νψtsFoψFψΞwFpμΞψoχΞψ−Fvν−FpνγγsF≥osoψFcoupτνψγsF−ψΛFνψvνsν≥τΞFΛΞc−ysFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 91

186 {Ξ−rcμFΩorFμνγμSχ−ssFΛν≥osoψFrΞsoψ−ψcΞsFwνtμF≥osoψSt−γγΞΛFπΞtsFνψFprotoψSprotoψFcoττνsνoψsF−tFNF
sqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFWSYa 5.4 66
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185
lνΩΩΞrΞψtν−τFtopS−ψtνtopFcrossSsΞctνoψFχΞ−surΞχΞψtsF−sF−FΩuψctνoψFoΩFo≥sΞrv−≥τΞsFcoψstructΞΛFΩroχF
Ωνψ−τSst−tΞFp−rtνcτΞsFusνψγFppFcoττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~FνψFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2015RFXVW[RFW

5.4 31

184 {Ξ−rcμFΩorFμΞ−vyFu−πor−ψ−FψΞutrνψosFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~TF
JournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 65

183
{Ξ−rcμFΩorFproΛuctνoψFoΩFvΞctorSτνρΞFqu−rρFp−νrsF−ψΛFoΩFΩourFtopFqu−rρsFνψFtμΞFτΞptoψSpτusSπΞtsFΩνψ−τF
st−tΞFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF
2015RFXVW[RFW

5.4 54

182 {Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΞvΞψtsFwνtμFtμrΞΞForFχorΞFcμ−rγΞΛFτΞptoψsFνψFppFcoττνsνoψsF−tFNF
sqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 16

181 {uχχ−ryFoΩFtμΞFsΞ−rcμΞsFΩorFsqu−rρsF−ψΛFγτuνψosFusνψγFNFsqrt{s}e_FOF|Ξ~FppFcoττνsνoψsFwνtμFtμΞF
i|ti{FΞxpΞrνχΞψtF−tFtμΞFtpkTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 55

180 lΞtΞrχνψ−tνoψFoΩFtμΞFtopSqu−rρFpoτΞFχ−ssFusνψγFNFtovΞrτνψΞ{t}FOFQFWSπΞtFΞvΞψtsFcoττΞctΞΛFwνtμFtμΞF
i|ti{FΞxpΞrνχΞψtFνψF^F|Ξ~FppFcoττνsνoψsTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 15

179 uΞ−surΞχΞψtFoΩFtμΞFNFtovΞrτνψΞ{t}‘FOF−ψΛFNFtovΞrτνψΞ{t}—FOFproΛuctνoψFcrossFsΞctνoψsFνψFppFcoττνsνoψsF
−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 16

178 {Ξ−rcμFΩorFΩτ−vourScμ−ψγνψγFψΞutr−τFcurrΞψtFtopFqu−rρFΛΞc−ysFtFSfFpqFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFWS][ 5.4 18

177 {Ξ−rcμFΩorFμΞ−vyFτΞptoψFrΞsoψ−ψcΞsFΛΞc−yνψγFtoF−F—F≥osoψF−ψΛF−FτΞptoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_F
OF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 22

176 {Ξ−rcμFΩorFsqu−rρsF−ψΛFγτuνψosFνψFΞvΞψtsFwνtμFνsoτ−tΞΛFτΞptoψsRFπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 37

175 mvνΛΞψcΞFΩorFtμΞFpνγγsS≥osoψF–uρ−w−FcoupτνψγFtoFt−uFτΞptoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofo
HighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 74

174 uΞ−surΞχΞψtFoΩFtμΞFcμ−rγΞF−syχχΞtryFνψFΛντΞptoψνcFΛΞc−ysFoΩFtopFqu−rρFp−νrsFνψFppFcoττνsνoψsF−tFNF
sqrt{s}e^FOF|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 16

173 {Ξ−rcμFΩorF norχuτ−bFsΞΞFtΞxt±FΛΞc−ysFνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ e´ _´ |Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF^[RFW][ 4.2 25

172 uΞ−surΞχΞψtFoΩFtμΞFtopSqu−rρFχ−ssFνψFtμΞFΩuττyFμ−ΛroψνcFΛΞc−yFcμ−ψψΞτFΩroχFi|ti{FΛ−t−F−tF
 norχuτ−bFsΞΞFtΞxt±TFEuropeanoPhysicaloJournaloCRF2015RF^[RFW[_ 4.2 8

171
{Ξ−rcμFΩorFΛνrΞctFp−νrFproΛuctνoψFoΩF−Fcμ−rγνψoF−ψΛF−FψΞutr−τνψoFΛΞc−yνψγFtoFtμΞFWX[´ oΞ~FpνγγsF
≥osoψFνψF norχuτ−bFsΞΞFtΞxt±´ |Ξ~F norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeano
PhysicaloJournaloCRF2015RF^[RFXV_

4.2 50

170 {tuΛyFoΩFN‘U—OpFproΛuctνoψF−ψΛFpνγγsF≥osoψFcoupτνψγsFusνψγFpSfF‘F‘FPFΛΞc−ysFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2015RFXVW[RFW 5.4 14

169 {Ξ−rcμFΩorFχΞt−st−≥τΞFμΞ−vyFcμ−rγΞΛFp−rtνcτΞsFwνtμFτ−rγΞFνoψνs−tνoψFΞψΞrγyFτossFνψFcoττνsνoψsF−tF
 norχuτ−bFsΞΞFtΞxt±´ |Ξ~FusνψγFtμΞFi|ti{FΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloCRF2015RF^[RFZV^ 4.2 18

168
uΞ−surΞχΞψtFoΩFtμΞFproΛuctνoψF−ψΛFτΞptoψFcμ−rγΞF−syχχΞtryFoΩF norχuτ−bFsΞΞFtΞxt±F≥osoψsFνψF
x≥Qx≥FcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2015RF
^[RFXY

4.2 31
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167 {Ξ−rcμFΩorFproΛuctνoψFoΩFN‘‘U‘—OFrΞsoψ−ψcΞsFΛΞc−yνψγFtoF−FτΞptoψRFψΞutrνψoF−ψΛFπΞtsFνψFNppOF
coττνsνoψsF−tFNsqrt{s}e_OF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorF2015RF^[RFW 1

166 {Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΩνψ−τFst−tΞsFwνtμF−ψFΞψΞrγΞtνcFπΞtF−ψΛFτ−rγΞFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχFνψFppFcoττνsνoψsF−tFNsqrt{s}e_~O|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorF2015RF^[RFW 2

165 uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFπΞtFcrossSsΞctνoψFνψFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~FusνψγF
ZT[FΩ≥â��WFoΩFΛ−t−FwνtμFtμΞFi|ti{FΛΞtΞctorF2015RFXVW[RFW 3

164 uΞ−surΞχΞψtFoΩFtμΞFtopFqu−rρFp−νrFproΛuctνoψFcμ−rγΞF−syχχΞtryFνψFprotoψSprotoψFcoττνsνoψsF−tFNF
sqrt{s}FOFeF^F|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 24

163
uuoψFrΞcoψstructνoψF−ψΛFνΛΞψtνΩνc−tνoψFwνtμFtμΞFzuψFqqFlVFΛΞtΞctorTFNuclearoInstrumentsoando
MethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedo
EquipmentRF2014RF^Y^RFX_WSXaZ

1.2 24

162
{Ξ−rcμFΩorFtμΞFΛνrΞctFproΛuctνoψFoΩFcμ−rγνψosRFψΞutr−τνψosF−ψΛFst−usFνψFΩνψ−τFst−tΞsFwνtμF−tFτΞ−stFtwoF
μ−Λroψνc−ττyFΛΞc−yνψγFt−usF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW

5.4 29

161
qχprovΞΛF≥Fqu−rρFπΞtFνΛΞψtνΩνc−tνoψF−tFtμΞFlVFΞxpΞrνχΞψtTFNuclearoInstrumentsoandoMethodsoino
PhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentRF2014RF
^]YRFXaVSYVY

1.2 16

160
|μΞFΛνΩΩΞrΞψtν−τFproΛuctνoψFcrossFsΞctνoψFoΩFtμΞF norχuτ−bFsΞΞFtΞxt±NWVXVOFχΞsoψFνψF norχuτ−bFsΞΞF
tΞxt±FeF^´ |Ξ~F norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsFχΞ−surΞΛFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2014RF^ZRFX_a[

4.2 12

159 mτΞctroψFrΞcoψstructνoψF−ψΛFνΛΞψtνΩνc−tνoψFΞΩΩνcνΞψcyFχΞ−surΞχΞψtsFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγF
tμΞFXVWWFtpkFprotoψSprotoψFcoττνsνoψFΛ−t−TFEuropeanoPhysicaloJournaloCRF2014RF^ZRFXaZW 4.2 160

158 uΞ−surΞχΞψtFoΩFtμΞFuψΛΞrτyνψγFΞvΞψtFνψFπΞtFΞvΞψtsFΩroχF^FNtΞxtF{|Ξ~}OFprotoψâ��protoψFcoττνsνoψsF
wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2014RF^ZRFW 4.2 18

157
uΞ−surΞχΞψtFoΩFtμΞFcΞψtr−τνtyF−ψΛFpsΞuΛor−pνΛνtyFΛΞpΞψΛΞψcΞFoΩFtμΞFνψtΞγr−tΞΛFΞττνptνcFΩτowFνψF
τΞ−ΛSτΞ−ΛFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~´ wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF
2014RF^ZRFXa_X

4.2 18

156 tνγμtSqu−rρF−ψΛFγτuoψFπΞtFΛνscrνχνψ−tνoψFνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FwνtμF
tμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2014RF^ZRFYVXY 4.2 46

155
uΞ−surΞχΞψtFoΩFtμΞFΞτΞctrowΞ−ρFproΛuctνoψFoΩFΛνπΞtsFνψF−ssocν−tνoψFwνtμF−F—S≥osoψF−ψΛF
Λνstrν≥utνoψsFsΞψsνtνvΞFtoFvΞctorF≥osoψFΩusνoψFνψFprotoψSprotoψFcoττνsνoψsF−tFNFsqrt{s}FOFeF_F|Ξ~FusνψγF
tμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW

5.4 14

154
{Ξ−rcμFΩorFΛνrΞctFproΛuctνoψFoΩFcμ−rγνψosF−ψΛFψΞutr−τνψosFνψFΞvΞψtsFwνtμFtμrΞΞFτΞptoψsF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFνψFNFsqrt{s}FOFeF_F|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2014RFXVWZRFW

5.4 76

153
uΞ−surΞχΞψtFoΩFtμΞFproΛuctνoψFcrossFsΞctνoψFoΩFproχptFrUˇ�FχΞsoψsFνψF−ssocν−tνoψFwνtμF−F‘F´–F
≥osoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeF^F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF
2014RFXVWZRFW

5.4 24

152 uΞ−surΞχΞψtFoΩFΛνπΞtFcrossSsΞctνoψsFνψFppFcoττνsνoψsF−tF^F|Ξ~FcΞψtrΞSoΩSχ−ssFΞψΞrγyFusνψγFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 17

151 uΞ−surΞχΞψtFoΩFtμΞFproΛuctνoψFoΩF−F‘F≥osoψFνψF−ssocν−tνoψFwνtμF−Fcμ−rχFqu−rρFνψFppFcoττνsνoψsF−tFNF
sqrt{s}FOFeF^F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 37

150
{Ξ−rcμFΩorFΛνrΞctFproΛuctνoψFoΩFcμ−rγνψosRFψΞutr−τνψosF−ψΛFsτΞptoψsFνψFΩνψ−τFst−tΞsFwνtμFtwoFτΞptoψsF
−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFppFcoττνsνoψsF−tFNFsqrt{s}FOFeF_|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTF
JournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW

5.4 120
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149 {Ξ−rcμFΩorFsupΞrsyχχΞtryF−tFNsqrt{s}OFeF_F|Ξ~FνψFΩνψ−τFst−tΞsFwνtμFπΞtsF−ψΛFtwoFs−χΞSsνγψFτΞptoψsForF
tμrΞΞFτΞptoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 39

148 uΞ−surΞχΞψtFoΩFtμΞFτowSχ−ssFlrΞττS–−ψFΛνΩΩΞrΞψtν−τFcrossFsΞctνoψF−tFNFsqrt{s}FOFeF^F|Ξ~FusνψγFtμΞF
i|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 18

147 {Ξ−rcμFΩorFΛνrΞctFtopSsqu−rρFp−νrFproΛuctνoψFνψFΩνψ−τFst−tΞsFwνtμFtwoFτΞptoψsFνψFppFcoττνsνoψsF−tFNF
sqrt{s}FOFeF_F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 52

146 uΞ−surΞχΞψtFoΩFˇ�FcWF−ψΛFˇ�FcXFproΛuctνoψFwνtμFNFsqrt{s}FOFeF^F|Ξ~FppFcoττνsνoψsF−tFi|ti{TFJournaloofo
HighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 26

145 {Ξ−rcμFΩorFχνcroscopνcF≥τ−cρFμoτΞsF−ψΛFstrνψγF≥−ττsFνψFΩνψ−τFst−tΞsFwνtμFτΞptoψsF−ψΛFπΞtsFwνtμFtμΞF
i|ti{FΛΞtΞctorF−tFNFsqrt{s}FOFeF_F|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 6

144 {Ξ−rcμFΩorFψΞwFp−rtνcτΞsFνψFΞvΞψtsFwνtμFoψΞFτΞptoψF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψFppF
coττνsνoψsF−tFNFsqrt{s}FOFeF_F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 40

143
{Ξ−rcμFΩorFΛνrΞctFtopFsqu−rρFp−νrFproΛuctνoψFνψFΞvΞψtsFwνtμF−F norχuτ−bFsΞΞFtΞxt±F≥osoψRF norχuτ−bF
sΞΞFtΞxt±SπΞtsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFνψF norχuτ−bFsΞΞFtΞxt±F|Ξ~F norχuτ−bFsΞΞFtΞxt±F
coττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2014RF^ZRFX__Y

4.2 41

142 w≥sΞrv−tνoψFoΩFsScμ−ψψΞτFproΛuctνoψFoΩFsνψγτΞFtopFqu−rρsF−tFtμΞF|Ξv−troψTFPhysicaloReviewoLettersRF
2014RFWWXRFXYW_VY 7.4 40

141 {Ξ−rcμFΩorFψΞutr−τFpνγγsF≥osoψsFoΩFtμΞFχνψνχ−τFsupΞrsyχχΞtrνcFst−ψΛ−rΛFχoΛΞτFνψFppFcoττνsνoψsF−tFNF
sqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 67

140 w≥sΞrv−tνoψF−ψΛFstuΛνΞsFoΩFΛou≥τΞFrUˇ�FproΛuctνoψF−tFtμΞF|Ξv−troψTFPhysicaloReviewoDRF2014RFaVRF 4.9 45

139 uΞ−surΞχΞψtFoΩFtμΞFχuoψFrΞcoψstructνoψFpΞrΩorχ−ψcΞFoΩFtμΞFi|ti{FΛΞtΞctorFusνψγFXVWWF−ψΛFXVWXF
tpkFprotoψSprotoψFcoττνsνoψFΛ−t−TFEuropeanoPhysicaloJournaloCRF2014RF^ZRFYWYV 4.2 166

138
uΞ−surΞχΞψtsFoΩFπΞtFvΞtoΞsF−ψΛF−zνχutμ−τFΛΞcorrΞτ−tνoψsFνψFΛνπΞtFΞvΞψtsFproΛucΞΛFνψF norχuτ−bFsΞΞF
tΞxt±FcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2014RF
^ZRFYWW^

4.2 17

137
iFχΞ−surΞχΞψtFoΩFtμΞFr−tνoFoΩFtμΞFproΛuctνoψFcrossFsΞctνoψsFΩorF norχuτ−bFsΞΞFtΞxt±F−ψΛF norχuτ−bF
sΞΞFtΞxt±F≥osoψsFνψF−ssocν−tνoψFwνtμFπΞtsFwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2014
RF^ZRFYW]_

4.2 16

136 uΞ−surΞχΞψtsFoΩFΩνΛucν−τF−ψΛFΛνΩΩΞrΞψtν−τFcrossFsΞctνoψsFΩorFpνγγsF≥osoψFproΛuctνoψFνψFtμΞF
ΛνpμotoψFΛΞc−yFcμ−ψψΞτF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFi|ti{TFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 30

135
{Ξ−rcμFΩorFsupΞrsyχχΞtryFνψFΞvΞψtsFwνtμFτ−rγΞFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχRFπΞtsRF−ψΛF−tFτΞ−stF
oψΞFt−uFτΞptoψFνψFXVFΩ≥â��WFoΩFNFsqrt{s}FOFeF_F|Ξ~FprotoψSprotoψFcoττνsνoψFΛ−t−FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW

5.4 9

134
{Ξ−rcμFΩorFsqu−rρsF−ψΛFγτuνψosFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFΩνψ−τFst−tΞsFwνtμFπΞtsF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFusνψγFNFsqrt{s}e_FOF|Ξ~FprotoψSprotoψFcoττνsνoψFΛ−t−TFJournaloofoHighoEnergyo
PhysicsRF2014RFXVWZRFW

5.4 108

133
uΞ−surΞχΞψtFoΩFtμΞF norχuτ−bFsΞΞFtΞxt±FproΛuctνoψFcrossSsΞctνoψFusνψγF norχuτ−bFsΞΞFtΞxt±FΞvΞψtsF
wνtμF norχuτ−bFsΞΞFtΞxt±St−γγΞΛFπΞtsFνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±F−ψΛF
_´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2014RF^ZRFYWVa

4.2 107

132 rΞtFΞψΞrγyFsc−τΞFΛΞtΞrχνψ−tνoψFνψFtμΞFlVFΞxpΞrνχΞψtTFNuclearoInstrumentsoandoMethodsoinoPhysicso
Research,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentRF2014RF^]YRFZZXSZ^[1.2 20
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131 koχ≥νψ−tνoψFoΩFχΞ−surΞχΞψtsFoΩFtμΞFtopSqu−rρFp−νrFproΛuctνoψFcrossFsΞctνoψFΩroχFtμΞF|Ξv−troψF
koττνΛΞrTFPhysicaloReviewoDRF2014RF_aRF 4.9 47

130 uΞ−surΞχΞψtFoΩFtμΞFΩorw−rΛS≥−cρw−rΛF−syχχΞtryFνψFtopFqu−rρS−ψtνqu−rρFproΛuctνoψFνψFpp´flF
coττνsνoψsFusνψγFtμΞFτΞptoψQπΞtsFcμ−ψψΞτTFPhysicaloReviewoDRF2014RFaVRF 4.9 46

129 {Ξ−rcμFΩorFtμΞF’NZWZVOFst−tΞFνψFjQSfrUˇ�gsQFΛΞc−ysFwνtμFtμΞFlVFΛΞtΞctorTFPhysicaloReviewoDRF2014RF_aRF 4.9 59

128 uΞ−surΞχΞψtFoΩFtμΞFΩorw−rΛS≥−cρw−rΛF−syχχΞtryFνψFtμΞFΛνstrν≥utνoψFoΩFτΞptoψsFνψFtt´flFΞvΞψtsFνψFtμΞF
τΞptoψQπΞtsFcμ−ψψΞτTFPhysicaloReviewoDRF2014RFaVRF 4.9 18

127 lou≥τΞFp−rtoψFνψtΞr−ctνoψsFνψF˛‡QYFπΞtF−ψΛF˛‡Q≥UcπΞtQXFπΞtFΞvΞψtsFνψFpp´flFcoττνsνoψsF−tFseWTa]F|Ξ~TF
PhysicaloReviewoDRF2014RF_aRF 4.9 27

126 {tuΛyFoΩFkxSvνoτ−tνψγFcμ−rγΞF−syχχΞtrνΞsFoΩFsνψγτΞFχuoψsF−ψΛFτνρΞSsνγψFΛνχuoψsFνψFpp´flFcoττνsνoψsTF
PhysicaloReviewoDRF2014RF_aRF 4.9 32

125
{Ξ−rcμFΩorFtopFsqu−rρFp−νrFproΛuctνoψFνψFΩνψ−τFst−tΞsFwνtμFoψΞFνsoτ−tΞΛFτΞptoψRFπΞtsRF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFνψFNFsqrt{s}FOFeF_F|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2014RFXVWZRFW

5.4 54

124 uuoψFrΞcoψstructνoψFΞΩΩνcνΞψcyF−ψΛFχoχΞψtuχFrΞsoτutνoψFoΩFtμΞFi|ti{FΞxpΞrνχΞψtFνψF
protoψSprotoψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ |Ξ~FνψFXVWVTFEuropeanoPhysicaloJournaloCRF2014RF^ZRFYVYZ 4.2 45

123 mτΞctroψF−ψΛFpμotoψFΞψΞrγyFc−τν≥r−tνoψFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFtpkFzuψFWFΛ−t−TFEuropeano
PhysicaloJournaloCRF2014RF^ZRFW 4.2 160

122
{Ξ−rcμFΩorFcoψt−ctFνψtΞr−ctνoψsF−ψΛFτ−rγΞFΞxtr−FΛνχΞψsνoψsFνψFtμΞFΛντΞptoψFcμ−ψψΞτFusνψγF
protoψSprotoψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±´ _´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2014RF^ZRFYWYZ

4.2 31

121 uΞ−surΞχΞψtFoΩFΩτowFμ−rχoψνcsFwνtμFχuτtνSp−rtνcτΞFcuχuτ−ψtsFνψFx≥Qx≥FcoττνsνoψsF−tF norχuτ−bFsΞΞF
tΞxt±´ |Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2014RF^ZRFYW[^ 4.2 52

120
uΞ−surΞχΞψtFoΩFΛνstrν≥utνoψsFsΞψsνtνvΞFtoFtμΞFuψΛΞrτyνψγFΞvΞψtFνψFνψcτusνvΞF—S≥osoψFproΛuctνoψFνψF
 norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2014RF^ZRFYWa[

4.2 21

119 {Ξ−rcμFΩorFΛνrΞctFp−νrFproΛuctνoψFoΩFtμΞFtopFsqu−rρFνψF−ττSμ−ΛroψνcFΩνψ−τFst−tΞsFνψFprotoψSprotoψF
coττνsνoψsF−tFNFsqrt{s}FOFeF_F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 36

118 uΞ−surΞχΞψtFoΩFtμΞFproΛuctνoψFcrossSsΞctνoψFoΩFˇ�NX{OFSfFrUˇ�NSf˛…FQF˛…Fâ��Oˇ�FQFˇ�Fâ��FνψFppFcoττνsνoψsF−tFNF
sqrt{s}FOFeF^F|Ξ~F−tFi|ti{TFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 16

117 uΞ−surΞχΞψtFoΩFtμΞF—U˛‡FPF≥osoψFtr−ψsvΞrsΞFχoχΞψtuχFΛνstrν≥utνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}e^FOF
|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 79

116
{Ξ−rcμFΩorFstroψγFproΛuctνoψFoΩFsupΞrsyχχΞtrνcFp−rtνcτΞsFνψFΩνψ−τFst−tΞsFwνtμFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχF−ψΛF−tFτΞ−stFtμrΞΞF≥SπΞtsF−tFNFsqrt{s}FeF_FOF|Ξ~FprotoψSprotoψFcoττνsνoψsFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW

5.4 31

115 uΞ−surΞχΞψtFoΩFΛνΩΩΞrΞψtν−τFproΛuctνoψFcrossSsΞctνoψsFΩorF−F—F≥osoψFνψF−ssocν−tνoψFwνtμF≥SπΞtsFνψF^F
|Ξ~FprotoψSprotoψFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 26

114 {Ξ−rcμFΩorFτoψγSτνvΞΛFψΞutr−τFp−rtνcτΞsFΛΞc−yνψγFνψtoFτΞptoψFπΞtsFνψFprotoψSprotoψFcoττνsνoψsF−tFNF
sqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2014RFXVWZRFW 5.4 38
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113
{Ξ−rcμFΩorFp−νrF−ψΛFsνψγτΞFproΛuctνoψFoΩFψΞwFμΞ−vyFqu−rρsFtμ−tFΛΞc−yFtoF−F—F≥osoψF−ψΛF−F
tμνrΛSγΞψΞr−tνoψFqu−rρFνψFppFcoττνsνoψsF−tFNFsqrt{s}e_FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2014RFXVWZRFW

5.4 29

112 uΞ−surΞχΞψtFoΩFtμΞFNtovΞrτνψΞ{t}OFproΛuctνoψFcrossSsΞctνoψFusνψγFNΞχuFOFΞvΞψtsFwνtμFN≥OSt−γγΞΛFπΞtsF
νψFNppOFcoττνsνoψsF−tFNsqrt{s}e^OF−ψΛF_F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorF2014RF^ZRFW 2

111 uΞ−surΞχΞψtFoΩFtμΞFproΛuctνoψFcrossFsΞctνoψFoΩFπΞtsFνψF−ssocν−tνoψFwνtμF−F—F≥osoψFνψFppFcoττνsνoψsF−tF
NFsqrt{s}e^FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 50

110 uΞ−surΞχΞψtFoΩFtμΞFcrossSsΞctνoψFΩorF‘F≥osoψFproΛuctνoψFνψF−ssocν−tνoψFwνtμF≥SπΞtsFνψFppFcoττνsνoψsF
−tFNFsqrt{s}e^FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 34

109 {Ξ−rcμFΩorFtμνrΛFγΞψΞr−tνoψFsc−τ−rFτΞptoqu−rρsFνψFppFcoττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~FwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 30

108 {Ξ−rcμFΩorFΛ−rρFχ−ttΞrFc−ψΛνΛ−tΞsF−ψΛFτ−rγΞFΞxtr−FΛνχΞψsνoψsFνψFΞvΞψtsFwνtμF−FπΞtF−ψΛFχνssνψγF
tr−ψsvΞrsΞFχoχΞψtuχFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 124

107 uΞ−surΞχΞψtFoΩF——FproΛuctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~F−ψΛFτνχνtsFoψF−ψoχ−τousF———F−ψΛF
——˛‡FcoupτνψγsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 45

106
{Ξ−rcμFΩorFcμ−rγΞΛFpνγγsF≥osoψsFtμrouγμFtμΞFvνoτ−tνoψFoΩFτΞptoψFuψνvΞrs−τνtyFνψFNFtovΞrτνψΞ{t}FOF
ΞvΞψtsFusνψγFppFcoττνsνoψFΛ−t−F−tFNFsqrt{s}e^FOF|Ξ~FwνtμFtμΞFi|ti{FΞxpΞrνχΞψtTFJournaloofoHigho
EnergyoPhysicsRF2013RFXVWYRFW

5.4 14

105 {Ξ−rcμFΩorFtμΞFψΞutr−τFpνγγsF≥osoψsFoΩFtμΞFχνψνχ−τFsupΞrsyχχΞtrνcFst−ψΛ−rΛFχoΛΞτFνψFppFcoττνsνoψsF
−tFNFsqrt{s}e^FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 47

104 uΞ−surΞχΞψtFoΩFspτνttνψγFsc−τΞsFνψFSfFΞvΞψtsF−tF norχuτ−bFsΞΞFtΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2013RF^YRFXZYX 4.2 8

103
{Ξ−rcμFΩorF−FτνγμtFcμ−rγΞΛFpνγγsF≥osoψFνψFtμΞFΛΞc−yFcμ−ψψΞτF norχuτ−bFsΞΞFtΞxt±FνψF norχuτ−bFsΞΞF
tΞxt±FΞvΞψtsFusνψγFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2013RF^YRFXZ][

4.2 76

102 uΞ−surΞχΞψtFoΩFtμΞFχuoψFcμ−rγΞF−syχχΞtryFνψFpp´flSf‘Q’Sf˛…˛‰Q’FΞvΞψtsF−tFseWTa]FF|Ξ~TFPhysicalo
ReviewoDRF2013RF__RF 4.9 23

101
{Ξ−rcμFΩorFΛνrΞctFtμνrΛSγΞψΞr−tνoψFsqu−rρFp−νrFproΛuctνoψFνψFΩνψ−τFst−tΞsFwνtμFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχF−ψΛFtwoF≥SπΞtsFνψFNFsqrt{s}e_FOF|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHigho
EnergyoPhysicsRF2013RFXVWYRFW

5.4 92

100
{Ξ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΩνψ−τFst−tΞsFwνtμFτ−rγΞFπΞtFχuτtνpτνcνtνΞsF−ψΛFχνssνψγFtr−ψsvΞrsΞF
χoχΞψtuχF−tFNFsqrt{s}e_FOF|Ξ~FprotoψSprotoψFcoττνsνoψsFusνψγFtμΞFi|ti{FΞxpΞrνχΞψtTFJournaloofo
HighoEnergyoPhysicsRF2013RFXVWYRFW

5.4 64

99 uΞ−surΞχΞψtFoΩFtμΞFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψFoΩFjFQFχΞsoψFproΛuctνoψFνψFppFcoττνsνoψsF−tFNF
sqrt{s}e^FOF|Ξ~F−tFi|ti{TFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 24

98 xΞrΩorχ−ψcΞFoΩFπΞtFsu≥structurΞFtΞcμψνquΞsFΩorFτ−rγΞSzFπΞtsFνψFprotoψSprotoψFcoττνsνoψsF−tFNF
sqrt{s}e^FOF|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 43

97 qχprovΞΛFτuχνψosνtyFΛΞtΞrχνψ−tνoψFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FusνψγFtμΞFi|ti{FΛΞtΞctorF−tF
tμΞFtpkTFEuropeanoPhysicaloJournaloCRF2013RF^YRFX[W_ 4.2 276

96
uΞ−surΞχΞψtFoΩFtμΞFνψcτusνvΞFπΞtFcrossSsΞctνoψFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±F−ψΛFcoχp−rνsoψF
toFtμΞFνψcτusνvΞFπΞtFcrossSsΞctνoψF−tF norχuτ−bFsΞΞFtΞxt±FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicalo
JournaloCRF2013RF^YRFX[Va

4.2 71

(2013-2014)
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95 uuτtνScμ−ψψΞτFsΞ−rcμFΩorFsqu−rρsF−ψΛFγτuνψosFνψF norχuτ−bFsΞΞFtΞxt±FcoττνsνoψsFwνtμFtμΞFi|ti{F
ΛΞtΞctorF−tFtμΞFtpkTFEuropeanoPhysicaloJournaloCRF2013RF^YRFXY]X 4.2 25

94 rΞtFΞψΞrγyFχΞ−surΞχΞψtFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFprotoψSprotoψFcoττνsνoψsF−tF
Nsqrt{χ−tμrχ{s}}e^Fχ−tμrχ{|Ξ~}OTFEuropeanoPhysicaloJournaloCRF2013RF^YRFW 4.2 209

93 uΞ−surΞχΞψtFoΩFπΞtFsμ−pΞsFνψFtopSqu−rρFp−νrFΞvΞψtsF−tF norχuτ−bFsΞΞFtΞxt±FusνψγFtμΞFi|ti{F
ΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2013RF^YRFX]^] 4.2 18

92
uΞ−surΞχΞψtFoΩFtμΞFΛνstrν≥utνoψsFoΩFΞvΞψtS≥ySΞvΞψtFΩτowFμ−rχoψνcsFνψFτΞ−ΛSτΞ−ΛFcoττνsνoψsF−tFNF
sqrt{{{sØ{vvF}}}}FOFeFXT^]F|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorF−tFtμΞFtpkTFJournaloofoHighoEnergyoPhysicsRF
2013RFXVWYRFW

5.4 143

91 uΞ−surΞχΞψtFoΩFtμΞFtopFqu−rρFcμ−rγΞFνψFppFcoττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTF
JournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 15

90 i|ti{FsΞ−rcμFΩorFψΞwFpμΞψoχΞψ−FνψFΛνπΞtFχ−ssF−ψΛF−ψγuτ−rFΛνstrν≥utνoψsFusνψγFppFcoττνsνoψsF−tFNF
sqrt{s}e^FO|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 72

89 uΞ−surΞχΞψtFoΩFνsoτ−tΞΛSpμotoψFp−νrFproΛuctνoψFνψFppFcoττνsνoψsF−tFNFsqrt{s}e^c|Ξ~FOFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 44

88 {Ξ−rcμFΩorFrΞsoψ−ψcΞsFΛΞc−yνψγFνψtoFtopSqu−rρFp−νrsFusνψγFΩuττyFμ−ΛroψνcFΛΞc−ysFνψFppFcoττνsνoψsFwνtμF
i|ti{F−tFNFsqrt{s}e^FOF|Ξ~TFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW 5.4 55

87
{Ξ−rcμFΩorFΛνrΞctFcμ−rγνψoFproΛuctνoψFνψF−ψoχ−τySχΞΛν−tΞΛFsupΞrsyχχΞtryF≥rΞ−ρνψγFχoΛΞτsF≥−sΞΛF
oψF−FΛνs−ppΞ−rνψγStr−cρFsνγψ−turΞFνψFppFcoττνsνoψsF−tFNFsqrt{s}e^cχ−tμrχ{|Ξ~}FOFwνtμFtμΞFi|ti{F
ΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2013RFXVWYRFW

5.4 15

86 mvνΛΞψcΞFΩorFsScμ−ψψΞτFsνψγτΞFtopFqu−rρFproΛuctνoψFνψFTFPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsRF2013RF^X]RF][]S]]Z 4.2 30

85 uΞ−surΞχΞψtsFoΩFtopFqu−rρFp−νrFrΞτ−tνvΞFΛνΩΩΞrΞψtν−τFcrossSsΞctνoψsFwνtμFi|ti{FνψFppFcoττνsνoψsF−tF
Nsqrt{s}FeF^Fχ≥ox{|Ξ~}OTFEuropeanoPhysicaloJournaloCRF2013RF^YRFW 4.2 55

84 {Ξ−rcμFΩorFp−νrSproΛucΞΛFχ−ssνvΞFcoτourΞΛFsc−τ−rsFνψFΩourSπΞtFΩνψ−τFst−tΞsFwνtμFtμΞFi|ti{FΛΞtΞctorF
νψFprotoψâ��protoψFcoττνsνoψsF−tFNsqrt{s}FeF^Fχ≥ox{|Ξ~}OTFEuropeanoPhysicaloJournaloCRF2013RF^YRFW 4.2 44

83 uΞ−surΞχΞψtFoΩFtμΞFΩτ−vourFcoχposνtνoψFoΩFΛνπΞtFΞvΞψtsFνψFppFcoττνsνoψsF−tFNsqrt{s}e^Fχ≥ox{|Ξ~}OF
wνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2013RF^YRFW 4.2 12

82 {νψγτΞFμ−ΛroψFrΞspoψsΞFχΞ−surΞχΞψtF−ψΛFc−τorνχΞtΞrFπΞtFΞψΞrγyFsc−τΞFuψcΞrt−νψtyFwνtμFtμΞFi|ti{F
ΛΞtΞctorF−tFtμΞFtpkTFEuropeanoPhysicaloJournaloCRF2013RF^YRFW 4.2 41

81 rΞtFΞψΞrγyFrΞsoτutνoψFνψFprotoψSprotoψFcoττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FrΞcorΛΞΛFνψFXVWVFwνtμFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2013RF^YRFXYV] 4.2 153

80 uΞ−surΞχΞψtFoΩFtμΞF norχuτ−bFsΞΞFtΞxt±FproΛuctνoψFcrossFsΞctνoψFνψFtμΞFt−uFQFπΞtsFcμ−ψψΞτFusνψγFtμΞF
i|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2013RF^YRFXYX_ 4.2 30

79
{Ξ−rcμFΩor‘pproΛuctνoψFwνtμF−FτνγμtFpνγγsF≥osoψFΛΞc−yνψγFtoFproχptFΞτΞctroψSπΞtsFνψF
protoψâ��protoψFcoττνsνoψsF−tFJsqrtF{s}e^JF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFNewoJournaloofoPhysicsRF2013RF
W[RFVZYVVa

2.9 15

78 uΞ−surΞχΞψtFoΩFtμΞF−syχχΞtryFνψF−ψγuτ−rFΛνstrν≥utνoψsFoΩFτΞptoψsFproΛucΞΛFνψFΛντΞptoψFtt´flFΩνψ−τF
st−tΞsFνψFpp´flFcoττνsνoψsF−tFseWTa]FF|Ξ~TFPhysicaloReviewoDRF2013RF__RF 4.9 34

Frank Filthaut
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77 uΞ−surΞχΞψtFoΩFtμΞFsΞχντΞptoψνcFcμ−rγΞF−syχχΞtryFusνψγFjNsONVOFSfFlNsO˛…’FΛΞc−ysTFPhysicaloReviewo
LettersRF2013RFWWVRFVWW_VW 7.4 36

76 {Ξ−rcμFΩorFΛΞc−ysFoΩFstoppΞΛRFτoψγSτνvΞΛFp−rtνcτΞsFΩroχF^F|Ξ~FppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTF
EuropeanoPhysicaloJournaloCRF2012RF^XRFW 4.2 14

75
uΞ−surΞχΞψtFoΩFtμΞFpoτ−rνs−tνoψFoΩF‘F≥osoψsFproΛucΞΛFwνtμFτ−rγΞFtr−ψsvΞrsΞFχoχΞψtuχFνψFppF
coττνsνoψsF−tFNsqrt{s}FeF^Fχ≥ox{|Ξ~}OFwνtμFtμΞFi|ti{FΞxpΞrνχΞψtTFEuropeanoPhysicaloJournaloCRF2012RF
^XRFW

4.2 31

74 uΞ−surΞχΞψtFoΩFtμΞFcμ−rγΞF−syχχΞtryFνψFtopFqu−rρFp−νrFproΛuctνoψFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞF
tΞxt±FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2012RF^XRFXVYa 4.2 78

73 {Ξ−rcμFΩorFτΞptoψFΩτ−vourFvνoτ−tνoψFνψFtμΞFcoψtνψuuχFwνtμFtμΞFi|ti{FΛΞtΞctorFνψF norχuτ−bFsΞΞFtΞxt±F
coττνsνoψsF−tFtμΞFtpkTFEuropeanoPhysicaloJournaloCRF2012RF^XRFXVZV 4.2 10

72 uΞ−surΞχΞψtFoΩFtμΞFtopFqu−rρFχ−ssFwνtμFtμΞFtΞχpτ−tΞFχΞtμoΛFνψFtμΞF norχuτ−bFsΞΞFtΞxt±Fcμ−ψψΞτF
usνψγFi|ti{FΛ−t−TFEuropeanoPhysicaloJournaloCRF2012RF^XRFXVZ] 4.2 42

71 {Ξ−rcμFΩorFμΞ−vyFψΞutrνψosF−ψΛFrνγμtSμ−ψΛΞΛF≥osoψsFνψFΞvΞψtsFwνtμFtwoFτΞptoψsF−ψΛFπΞtsFνψF
coττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±FwνtμFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2012RF^XRFXV[] 4.2 78

70 uΞ−surΞχΞψtFoΩFpoτ−rνz−tνoψFνψFSfFΛΞc−ysFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFcoττνsνoψsF−tF norχuτ−bFsΞΞF
tΞxt±TFEuropeanoPhysicaloJournaloCRF2012RF^XRFXV]X 4.2 17

69
uΞ−surΞχΞψtFoΩFtμΞFcrossFsΞctνoψFΩorFtopSqu−rρFp−νrFproΛuctνoψFνψFppFcoττνsνoψsF−tFNsqrtF{s}FeF
{^}R{tΞxt{|Ξ~}}OFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFΩνψ−τFst−tΞsFwνtμFtwoFμνγμSpF|FτΞptoψsTFJournaloofo
HighoEnergyoPhysicsRF2012RFXVWXRFW

5.4 43

68 rΞtFχ−ssF−ψΛFsu≥structurΞFoΩFνψcτusνvΞFπΞtsFνψFNFsqrtF{s}FeF^c{tΞxt{|Ξ~}}FOFppFcoττνsνoψsFwνtμFtμΞFi|ti{F
ΞxpΞrνχΞψtTFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 67

67 uΞ−surΞχΞψtFoΩFνψcτusνvΞFtwoSp−rtνcτΞF−ψγuτ−rFcorrΞτ−tνoψsFνψFppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorF
−tFtμΞFtpkTFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 10

66
puψtFΩorFψΞwFpμΞψoχΞψ−FusνψγFτ−rγΞFπΞtFχuτtνpτνcνtνΞsF−ψΛFχνssνψγFtr−ψsvΞrsΞFχoχΞψtuχFwνtμF
i|ti{FνψFZT^FΩ≥â��WFoΩFNFsqrtF{s}FeF^c|Ξ~FOFprotoψSprotoψFcoττνsνoψsTFJournaloofoHighoEnergyoPhysicsRF
2012RFXVWXRFW

5.4 48

65
iFsΞ−rcμFΩorFNFtovΞrτνψΞFtFOFrΞsoψ−ψcΞsFνψFτΞptoψQπΞtsFΞvΞψtsFwνtμFμνγμτyF≥oostΞΛFtopFqu−rρsF
coττΞctΞΛFνψFppFcoττνsνoψsF−tFNFsqrtF{s}FeF^FOF|Ξ~FwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyo
PhysicsRF2012RFXVWXRFW

5.4 39

64 {Ξ−rcμFΩorFtμΞF{t−ψΛ−rΛFuoΛΞτFpνγγsF≥osoψFνψFtμΞFpFSfFˇ�FQFˇ�Fâ��FΛΞc−yFχoΛΞFνψFNFsqrtF{s}FeF
^R{χ−tμrχ{|Ξ~}}FOFppFcoττνsνoψsFwνtμFi|ti{TFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 37

63 iFsΞ−rcμFΩorFΩτ−vourFcμ−ψγνψγFψΞutr−τFcurrΞψtsFνψFtopSqu−rρFΛΞc−ysFνψFppFcoττνsνoψFΛ−t−FcoττΞctΞΛF
wνtμFtμΞFi|ti{FΛΞtΞctorF−tFNFsqrt{s}e^c|Ξ~FOTFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 31

62 uΞ−surΞχΞψtsFoΩFtμΞFpsΞuΛor−pνΛνtyFΛΞpΞψΛΞψcΞFoΩFtμΞFtot−τFtr−ψsvΞrsΞFΞψΞrγyFνψFprotoψSprotoψF
coττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~FwνtμFi|ti{TFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 11

61 {Ξ−rcμFΩorF−FμΞ−vyFtopSqu−rρFp−rtψΞrFνψFΩνψ−τFst−tΞsFwνtμFtwoFτΞptoψsFwνtμFtμΞFi|ti{FΛΞtΞctorF−tF
tμΞFtpkTFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 53

60 {Ξ−rcμFΩorFμνγμSχ−ssFrΞsoψ−ψcΞsFΛΞc−yνψγFtoFΛντΞptoψFΩνψ−τFst−tΞsFνψFppFcoττνsνoψsF−tFNFsqrt{s}e^FOF|Ξ~F
wνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 49

(2012-2013)
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59 {Ξ−rcμFΩorF−ψoχ−τousFproΛuctνoψFoΩFproχptFτνρΞSsνγψFτΞptoψFp−νrsF−tFNFsqrt{s}e^cχ−tμrχ{|Ξ~}FOFwνtμF
tμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 16

58 {Ξ−rcμFΩorFp−νrFproΛuctνoψFoΩFχ−ssνvΞFp−rtνcτΞsFΛΞc−yνψγFνψtoFtμrΞΞFqu−rρsFwνtμFtμΞFi|ti{FΛΞtΞctorF
νψFNFsqrt{s}e^cχ−tμrχ{|Ξ~}FOFppFcoττνsνoψsF−tFtμΞFtpkTFJournaloofoHighoEnergyoPhysicsRF2012RFXVWXRFW 5.4 45

57
{Ξ−rcμFΩorFzSp−rνtySvνoτ−tνψγFsupΞrsyχχΞtryFνψFΞvΞψtsFwνtμFΩourForFχorΞFτΞptoψsFνψFNF
sqrt{s}e^cχ−tμrχ{|Ξ~}FOFppFcoττνsνoψsFwνtμFtμΞFi|ti{FΛΞtΞctorTFJournaloofoHighoEnergyoPhysicsRF2012RF
XVWXRFW

5.4 13

56 koχ≥νψ−tνoψFoΩFsΞ−rcμΞsFΩorF−ψoχ−τousFtopFqu−rρFcoupτνψγsFwνtμF[TZΩ≥â��WFoΩFpp´flFcoττνsνoψsTFPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsRF2012RF^WYRFW][SW^W 4.2 23

55 mτΞctroψFpΞrΩorχ−ψcΞFχΞ−surΞχΞψtsFwνtμFtμΞFi|ti{FΛΞtΞctorFusνψγFtμΞFXVWVFtpkFprotoψSprotoψF
coττνsνoψFΛ−t−TFEuropeanoPhysicaloJournaloCRF2012RF^XRFW 4.2 199

54 z−pνΛνtyFγ−pFcrossFsΞctνoψsFχΞ−surΞΛFwνtμFtμΞFi|ti{FΛΞtΞctorFνψFppFcoττνsνoψsF−tFNsqrt{s}FeF^F
χ≥ox{~|Ξ~}OTFEuropeanoPhysicaloJournaloCRF2012RF^XRFW 4.2 70

53
{Ξ−rcμFΩorF−ψoχ−τySχΞΛν−tΞΛFsupΞrsyχχΞtryF≥rΞ−ρνψγFwνtμFtμΞFi|ti{FΛΞtΞctorF≥−sΞΛFoψF−F
Λνs−ppΞ−rνψγStr−cρFsνγψ−turΞFνψFppFcoττνsνoψsF−tFNsqrt{s}FeF^~χ−tμrχ{|Ξ~}OTFEuropeanoPhysicalo
JournaloCRF2012RF^XRFW

4.2 13

52
uΞ−surΞχΞψtFoΩF norχuτ−bFsΞΞFtΞxt±FproΛuctνoψFwνtμF−FvΞtoFoψF−ΛΛνtνoψ−τFcΞψtr−τFπΞtF−ctνvνtyFνψF
coττνsνoψsF−tF norχuτ−bFsΞΞFtΞxt±F|Ξ~FusνψγFtμΞFi|ti{FΛΞtΞctorTFEuropeanoPhysicaloJournaloCRF2012RF
^XRFXVZY

4.2 82
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